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SECTION  1 
INTRODUCTION 


1.1  INNOVATIVE  TECHNOLOGY  DEMONSTRATION  PROGRAM 

The  McClellan  AFB  Innovative  Technology  Demonstration  Program  is  an  ongoing  program  established  to  identify 
and  evaluate  those  innovative  technologies  that  hold  promise  for  widespread  remedial  applications.  Each 
technology  partner  contributes  to  the  overall  process  goal  of  generating  defensible  data  on  technology  costs  and 
performance  that  can  be  mutually  shared  and  disseminated.  The  primary  partners  of  this  technology  development 
program  are: 

•  The  Strategic  Environmental  Research  and  Development  Program,  which  selected  McClellan  Air  Force  Base 
(AFB)  as  a  National  Environmental  Technology  Test  Site  (NETTS)  for  the  demonstration  of  technologies 
designed  to  treat  chlorinated  solvents.  The  main  goal  of  the  test  site  concept  is  to  promote  rapid  development 
and  transfer  of  promising  technologies  to  full-scale  field  implementation  and  commercialization. 

•  The  California  Environmental  Technology  Partnership  (CETP),  whose  mission  is  to  enhance  the  California 
economy  and  environment  through  the  development  of  hazardous  waste  remediation  technology. 

•  The  Public-Private  Partnership  Program  (Partnership  Program),  wherein  McClellan  AFB  has  a  Memorandum  of 
Understanding  with  the  U.S.  Environmental  Protection  Agency’s  (EPA)  Technology  Innovation  Office  (TIO); 
California  EPA  (Cal/EPA);  Clean  Sites,  Inc.;  American  Telephone  &  Telegraph  Co.;  Beazer  East,  Inc.;  Dow 
Chemical  Co.;  E.I.  DuPont  de  Nemours  Company;  Monsanto  Company;  Southern  California  Edison;  and 
Xerox  Corporation. 

•  The  U.S.  EPA  Superfund  Innovative  Technology  Evaluation  (SITE)  Program,  established  by  the  EPA  to 
accelerate  the  development  of  new  and  innovative  technologies  to  solve  hazardous  waste  site  cleanup  problems. 

Process  Technologies  Incorporated  (PTI)  was  selected  by  McClellan  AFB  to  perform  an  on-site,  pilot-scale 
demonstration  of  its  innovative  technology  for  the  concentration  and  photolytic  destruction  of  vapor  phase  volatile 
organic  compounds  (VOCs).  The  demonstration  is  being  performed  in  response  to  a  Program  Research  and 
Development  Announcement  F04699-95-R-0143.  The  PTI  technology  will  be  applied  to  the  treatment  of  process 
vapors  produced  by  an  existing  soil  vapor  extraction  (SVE)  system  located  at  McClellan  AFB,  Site  IC  3 1 . 


1.2  MCCLELLAN  AFB  SITE  DESCRIPTION 

McClellan  AFB  is  located  approximately  six  miles  northeast  of  downtown  Sacramento,  California.  The  main  base 
facility  includes  2,949  contiguous  acres.  The  current  primary  mission  of  the  base  is  management,  maintenance,  and 
repair  of  aircraft,  electronics,  and  communications  equipment. 

The  base  was  and  is  engaged  in  a  wide  variety  of  operations  involving  the  use,  storage,  and  disposal  of  hazardous 
materials.  These  include  industrial  solvents,  caustic  cleaners,  electroplating  chemicals,  heavy  metals, 
polychlorinated  biphenyls,  low  level  radioactive  wastes,  and  a  variety  of  fuel  oils  and  lubricants.  There  are 
approximately  250  waste  sites,  potential  release  locations,  and  other  areas  that  have  been  identified  as  warranting 
investigation. 

Soils  contamination  consists  primarily  of  chlorinated  hydrocarbons.  The  known  aerial  extent  of  soil  contamination 
is  about  370  acres.  The  base  has  a  number  of  operational  remediation  systems  in  place,  including  SVE.  Operable 
Unit  (OU)  A,  Investigation  Cluster  (IC)  31  was  selected  for  the  demonstration.  At  IC  31  an  existing  Technology 
Test  Pad  will  provide  off-gas  from  an  SVE  system  for  the  technology  demonstration.  Figure  1-1  is  a  location  map 
designating  the  location  of  McClellan  AFB.  Figure  2-1  identifies  the  location  of  Site  IC  31. 
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Figure  1-1:  Site  Map  for  McClellan  AFB (l) 


(1)  Map  copied  from  “Installation  Restoration  Program  (IRP)  -  Stage  3*  Basewide  Remedial  Investigation/Feasibility  Study, 
Quality  Assurance  Project  Plan  Update,  Revision  3,  Volume  III:  Updated,  Final  Report  for  McClellan  AFB  prepared  by 
Radian  International  LLC,  April  1997. 
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1.3  PREVIOUS  PTI  DEMONSTRATIONS  AT  McClellan  AFB 

Prior  to  this  demonstration,  PTI  completed  two  other  demonstration  projects  at  McClellan  AFB.  They  were:  1) 
“Process  Technologies,  Inc.  Photolytic  Demonstration  Project”,  and  2)  “Photolytic  Destruction  Demonstration”. 
These  projects  were  completed  as  part  of  the  on-going  Innovative  Technology  Demonstration  Program.  A  brief 
description  of  these  demonstrations  and  the  primary  partners  associated  with  each  are  described  below: 

•  The  “Process  Technologies,  Inc.  Photolytic  Demonstration  Project”  was  performed  in  1994,  as  part  of 
the  Public-Private  Partnership  Program  and  the  EPA  Superfund  Innovative  Technology  Evaluation  (SITE) 
Program.  These  programs  are  described  in  Sections  1.4  and  1.5,  respectively.  This  demonstration 
involved  bench-scale  testing  at  PITs  laboratory  in  Boise,  Idaho  followed  by  on-site  demonstration  of  the 
technology  for  the  destruction  of  VOCs  known  to  be  in  the  soils  at  OUD  Site  S,  McClellan  AFB.  The 
bench-scale  testing  was  completed  in  June  of  1994  and  was  implemented  as  part  of  McClellan  AFB’s 
Public/Private  Partnership.  The  results  of  these  bench-scale  tests  showed  very  high  destruction  removal 
efficiencies  (DREs)  for  the  target  contaminants  at  varying  concentrations. 

Following  the  bench-scale  testing,  PTI  designed,  installed,  and  operated  a  small-scale  pilot  system  at  OUD 
Site  S,  McClellan  AFB.  The  testing  was  completed  in  December  1994,  and  again,  very  high  DRE  rates  for 
the  known  contaminants  of  concern  were  achieved  by  the  photolytic  process.  The  system  also 
demonstrated  >99%  on-line  availability  during  the  eight  week  period.  However,  several  contaminants  not 
contained  in  the  “List  of  Target  VOCs”  were  discovered  to  be  in  the  soil  during  PTI’s  field  demonstration. 
The  presence  of  these  long-chain  hydrocarbons  resulted  in  the  formation  of  certain  tar-like  by-products 
inside  the  PTI  reactor.  Extensive  testing  and  reactor  design  engineering,  to  eliminate  or  minimize  these  by¬ 
products,  was  subsequently  performed  at  PTI’s  laboratory.  Refer  to  CH2MHill’s  field  data  report,  “PTI 
Technical  Memorandum  Report,  Site  S,  Operable  Unit  D,  Data  Item  No.  A00E”,  for  more  information. 

•  PTI  performed  the  “Photolytic  Destruction  Demonstration”  program  during  the  period  September  1995  - 
January  1996.  One  of  the  primary  objectives  of  this  program  was  to  develop  the  design  basis  for  a  full- 
scale,  500  cfm  treatment  system.  The  work  included  the  demonstration  of  a  redesigned  photolytic  reactor 
at  Site  S.  As  reported  in  the  “Photolytic  Destruction  Technology  (PDT)  Technical  Memorandum” 
submitted  by  CH2M  Hill,  “The  PDT  was  successful  in  treating  contaminated  soil  vapor.  In  its  current  state 
of  development,  PDT  is  not  considered  a  cost-effective  alternative  for  SVE  off-gas  treatment  at  McClellan 
AFB.  However,  if  the  PDT  system  is  implemented  under  high-concentration,  low-flow  rate  conditions,  it 
has  the  potential  to  be  a  cost-effective  alternative  at  McClellan  AFB.  Through  future  testing,  PTI  hopes  to 
lower  remediation  costs  with  the  addition  of  a  concentrator.”  A  detailed  report  of  the  findings  can  be 
found  in  the  CH2MHH1  report  “Photolytic  Destruction  Technology,  Technical  Memorandum  II”,  Delivery 
Order  7036. 

As  a  result  of  these  previous  demonstration  projects,  and  other  testing  performed  at  Hill  AFB,  PTI  has  gained 
practical  field  experience  for  the  next  generation  design  of  a  system  that  will  minimize  maintenance  for  the 
operators.  This  includes  the  accessibility  to  the  lamps,  reagent  panels,  clean  out  ports  for  any  tars  that  may  deposit, 
and  the  cleaning  of  the  reactor  with  minimum  downtime.  This  knowledge  has  been  incorporated  into  PTI’s  system 
that  will  be  demonstrated  under  the  McClellan  AFB  demonstration  in  early  1998. 
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1.4  OVERVIEW  OF  CLEAN  SITES’  PUBLIC-PRIVATE  PARTNERSHIP  AT  McClellan  AFB 

This  section  describes  how  the  Partnership  Program  will  interact  with  this  demonstration.  The  Partnership  Program 
is  coordinated  by  Clean  Sites  under  a  cooperative  agreement  with  the  TIO  of  the  EPA.  Its  purpose  is  to  accelerate 
the  acceptance  and  implementation  of  innovative  remediation  technologies  by  cooperatively  establishing  field 
demonstrations  that  generate  full-scale  and  real-world  operating,  performance  and  cost  data.  The  Partnership 
Program  involves  regulators,  industry,  and  the  public  in  the  technology  demonstrations  working  collaboratively 
such  that  each  of  their  individual  interests  may  be  reflected  in  the  demonstration  data  collected. 

The  McClellan  AFB  Environmental  Management  (EM)  Office  and  Air  Force  Headquarters  are  ultimately 
responsible  for  activities  at  the  base.  The  role  of  the  Partnership  Program  participants  at  McClellan  AFB  is  to 
review  and  comment  on  the  design,  operation  and  evaluation  of  the  demonstration.  The  private  companies 
participating  for  this  demonstration  are:  Dow  Chemical  Company;  E.I.  DuPont  de  Nemours  &  Co.;  Monsanto 
Company;  Beazer  East,  Inc.;  American  Telephone  &  Telegraph  Co.;  Xerox  Corporation;  and  Southern  California 
Edison.  These  comments  will  be  provided  to  PTI  and  McClellan  AFB  for  their  discussion. 

Clean  Sites  will  assist  in  organizing  and  coordinating  the  exchange  of  information  among  the  private  and  public 
partners.  The  EPA  TIO  will  provide  support  to  the  Partnership  Program,  particularly  in  facilitating  the  participation 
of  other  EPA  and  regulatory  offices.  A  brief  description  of  the  responsibilities  of  each  of  the  participants  is 
provided  in  Section  1.9,  additional  detail  is  provided  in  Section  2.7. 


1.5  Overview  of  the  SITE  Program 

A  formal  program  has  been  established  by  the  EPA  to  accelerate  the  development  of  new  and  innovative 
technologies  to  solve  hazardous  waste  site  cleanup  problems.  This  program  is  called  the  Superfund  Innovative 
Technology  Evaluation  or  SITE  Program.  The  SITE  Program's  goals  are  to  identify,  investigate,  and  evaluate 
technologies  that  will  create  permanent  solutions  to  contaminated  sites.  The  SITE  Program  has  four  objectives: 

1.  Identify  and,  where  possible,  remove  impediments  to  the  development  and  commercial  use  of 
alternative  technologies. 

2.  Conduct  demonstrations  of  promising  technologies  to  establish  reliable  performance  and  cost 
information  for  site  characterization  and  cleanup  decision-making. 

3.  Develop  procedures  and  policies  that  encourage  selection  of  available  alternative  treatment  remedies  at 
Superfund  sites. 

4.  Structure  a  development  program  that  nurtures  emerging  technologies. 

To  locate  the  best  available  technologies,  the  EPA  solicits  proposals  to  demonstrate  innovative  technologies.  A 
screening  and  selection  process  is  conducted  on  the  proposals  received.  The  focus  of  the  screening  process  is  to 
determine  the  ability  of  the  technology  to  treat  Superfund  site  wastes,  the  treatment  cost  expectations,  the 
technology's  performance,  the  developer’s  approach  to  testing,  and  the  applicability  of  the  technology  for  full-scale 
demonstration.  Technologies  that  meet  the  above  criteria  become  possible  candidates  for  demonstration. 

The  SITE  Program  is  administered  by  the  EPA’s  Office  of  Research  and  Development  (ORD).  ORD  is  responsible 
for  reviewing  and  evaluating  the  proposals  submitted  for  consideration,  soliciting  the  EPA  Regional  Offices  for 
demonstration  sites,  and  matching  the  technologies  with  appropriate  demonstration  sites. 

SITE  demonstrations  are  usually  conducted  at  Superfund  sites,  at  EPA  testing  and  evaluation  facilities,  other 
government  facilities,  sites  undergoing  private  cleanup,  the  developer's  test  facilities,  or  at  privately  owned 
facilities. 
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1.6  DEMONSTRATION  SITE  DESCRIPTION 

The  location  for  this  demonstration  is  Site  IC  31.  IC  31  is  located  in  the  southeast  comer  of  McClellan  AFB  and 
covers  an  area  of  6.7  acres.  An  SVE  system  was  installed  at  Site  IC  31  to  remove  VOCs  from  the  vadose  zone  hot 
spots  to  reduce  the  potential  for  contaminant  migration  to  ground  water.  URS  Consultants,  Inc.  (URS)  began 
operation  of  the  Site  IC  3 1  SVE  system  on  September  3, 1996.  The  SVE  process  facility  is  designed  to  extract  up  to 
800  scfin  of  soil  vapor  from  the  vapor  well  at  vacuum  levels  down  to  -12  inches  of  mercury. 

The  SVE  system  installed  at  the  site  uses  a  catalytic  oxidation  (Catox)  emission  control  system  (ECS).  The  Catox  is 
designed  to  destroy  a  minimum  of  95  percent  of  the  VOCs,  and  a  caustic  scrubber  designed  to  remove  greater  than 
99  percent  of  hydrochloric  and  hydrofluoric  acid  generated  by  the  destruction  of  halogenated  VOCs  in  the  Catox 
system.  Additional  information  on  the  test  site  and  the  test  waste  are  presented  in  Sections  2.3  and  2.4. 

Table  1-1  below,  lists  the  critical  VOCs  and  their  approximate  concentration  in  the  SVE  vapor  for  this 
demonstration.  The  critical  VOCs  were  chosen  based  on  data  collected  by  URS  at  the  site  during  the  period 
January  to  March  1997.  Upon  review  of  this  data,  PT1  chose  to  designate  all  analytes  that  were  specifically 
identified  by  EPA  Method  TO-14  as  having  an  average  concentration  at  or  above  1  ppmv  as  a  critical  VOC.  All 
other  compounds  measured  during  the  demonstration  will  be  considered  non-critical  VOCs.  Based  on  historical 
data  collected  at  the  site  by  URS  Consultants,  Inc.,  non-critical  VOCs  may  include  toluene.  The  quality  assurance 
for  measuring  critical  VOCs  is  more  rigorous  than  that  for  non-critical  VOCs,  as  explained  in  Section  3. 

The  data  collected  during  the  demonstration  will  be  adequate  to  calculate  meaningful  percent  removals,  at  least  for 
critical  VOCs,  because  the  detection  limits  for  the  analytical  methods  being  used  (2  ppbv)  is  sufficiently  low. 

Table  1-1:  Critical  VOCs 


Compound 

Expected  Concentration  Level 
(ppmv)’ 

1,1-dichloroethane 

4.30 

1,1-dichloroethene 

3.70 

1,1,1  -trichloroethane 

4.20 

benzene 

3.90 

carbon  tetrachloride 

1.00 

cis- 1 ,2-dichloroethene 

2.70 

chloroform 

3.10 

methylene  chloride 

1.10 

tetrachloroethylene 

1.70 

trichloroethylene 

32.50 

trichlorotrifluoroethane 

1.30 

Note:  (1)  Average  values  based  on  data  collected  by  URS  Consultants,  Inc.  during  the  period  January  16,  1997  to 
March  28, 1997. 


1.7  PTI  SYSTEM  DESCRIPTION 

The  PTI  system  consists  of  a  concentration  unit  and  a  photolytic  destruction  unit  (PDU).  VOCs  typically  found  in 
SVE  vapor  include  both  halogenated  organic  chemicals  (e.g.  trichloroethylene  and  perchloroethylene),  and  non- 
halogenated  hydrocarbons  (e.g.  benzene,  toluene,  and  petroleum  hydrocarbons).  Based  on  previous  experience  in 
treating  SVE  vapor  produced  at  McClellan  AFB  (see  Section  1.3),  PTI  has  found  that  it  is  advantageous  to  reduce 
the  level  of  non-halogenated  VOCs  from  the  vapor  stream  prior  to  treatment  in  the  PDU. 
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In  order  to  remove  the  non-halogenated  VOCs  from  the  SVE  vapor,  PTI  first  concentrates  the  VOCs  using  the 
concentration  unit.  The  concentration  unit  consists  of: 

•  An  adsorber  that  uses  fluidized  bed  adsorbent  beads  to  extract  organic  chemicals  from  the  SVE  vapor.  The 
adsorbent  beads  are  specifically  designed  to  extract  VOCs  from  high  humidity  gas  streams.  The  adsorber 
is  designed  to  achieve  a  minimum  VOC  removal  efficiency  of  95%. 

•  A  desorber  that  evaporates  the  VOCs  from  the  “loaded”  adsorbent  beads.  High-pressure  steam  (125  psig) 
provides  energy  through  a  heat  exchanger  to  desorb  the  organics  from  the  adsorbent  beads.  A  low  pressure 
steam  (atmospheric  pressure)  is  used  as  the  carrier  vapor  to  sweep  the  desorbed  organic  vapors  from  the 
desorber.  The  desorbed  “lean”  adsorbent  beads  are  then  continuously  recycled  to  the  adsorber. 

•  To  a  condenser  that  is  cooled  with  chilled  water.  Water  vapor  and  non-halogenated  organics  are 
preferentially  removed  in  the  condenser.  A  portion  of  the  halogenated  chemicals  are  also  removed  in  the 
condenser. 

Non-condensable  vapors  from  the  condenser  are  then  processed  through  the  PDU.  The  PDU  consists  of: 

•  Two  Photolytic  Reactors,  each  capable  of  treating  up  to  5  cfin  of  contaminated  vapor. 

•  A  Wet  Scrubber  that  uses  sodium  hydroxide  solution  to  react  with  any  acid  gases  that  may  be  present  in 
the  treated  gases  leaving  the  reactors.  The  treated  gas  is  then  recycled  to  the  inlet  of  the  adsorber  unit. 

A  general  description  of  the  technology  is  provided  in  Section  2.2,  and  a  detailed  description  of  the  system  as  it  is 
applied  to  this  Demonstration  Test  is  provided  in  Section  2.4.  A  description  test  plan  is  presented  in  Section  2.4.7. 


1.8  TECHNOLOGY  DEMONSTRATION  OBJECTIVES 

The  PTI  system  demonstration  has  both  primary  and  secondary  objectives.  Primary  objectives  are  critical  for  the 
technology  evaluation.  Secondary  objectives  will  provide  information  that  is  useful  but  not  critical.  There  are  three 
primary  objectives  and  seven  secondary  objectives  established  for  this  Technology  Demonstration.  Primary 
objectives  have  been  given  a  “P”  designation,  and  secondary  objectives  have  been  given  an  “S”  designation.  The 
objectives  are  listed  below  and  are  more  fully  defined  in  the  Project  Objectives  Agreement  (POA)  included  herein 
as  Appendix  3E. 

PI  Evaluate  whether  the  PTI  system  can  achieve  95%  overall  removal  of  total  non-methane  organic 
compounds  (TNMOC)  in  the  feed  gas  stream  at  a  90%  confidence  level. 

P2  Determine  the  percent  removals  achieved  by  the  PTI  system  for  critical  VOCs  in  the  feed  gas 
stream  at  a  90%  confidence  level. 

P3  Estimate  treatment  costs  for  the  PTI  system  to  achieve  an  average  TNMOC  removal  of  95%  for 
VOC-contaminated  soil  vapor  at  McClellan  AFB,  in  a  1,000  scfin  system. 

The  secondary  objectives  of  this  project  are  as  follows: 

51  Determine  the  percent  removals  achieved  by  the  PTI  system  for  non-critical  VOCs. 

52  Determine  the  concentrations  of  hydrochloric  acid,  chlorine,  phosgene,  ozone,  carbon  monoxide, 
NOx  and  dioxins  exiting  the  PDU  and  PTI  system. 

53  Determine  the  VOC  percent  removals  achieved  by  the  PDU. 

54  Determine  the  amount  of  VOCs  which  will  be  leached  from  the  reagent  panels  when  subjected  to  the 
EPA’s  toxicity  characteristic  leaching  procedure  (TCLP). 
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55  Determine  if  the  aqueous  scrubber  discharge  meets  the  McClellan  AFB  wastewater  treatment 
acceptance  criteria. 

56  Characterize  the  condensate  from  the  condenser  for  disposal  purposes. 

57  Document  observed  operating  problems  and  their  resolutions. 

The  Technology  Demonstration  objectives  are  more  fully  developed  in  Section  3.1.2.  Table  3-1  of  the  QAPP 
identifies  sample  locations  and  critical  and  non-critical  parameters  for  the  vapor  streams,  condensate,  wastewater, 
and  reagent  panel  samples.  Table  3-4  identifies  the  number  of  analytical  samples  (including  QA  samples)  required 
for  the  Technology  Demonstration.  Further  explanations  of  how  the  analytical  results  will  be  used  to  determine  if 
project  objectives  have  been  met  are  also  provided  in  Section  3.1.2. 


1.9  RESPONSIBILITIES  OF  THE  PARTICIPANTS 

This  full-scale  demonstration  will  be  conducted  as  part  of  the  ongoing  Innovative  Technology  Demonstration 
Program  described  in  Section  1.1.  The  Clean  Sites  Public-Private  Partnership  program  will  review  and  provide 
comments  to  PTI  and  McClellan  AFB  on  the  design,  operation,  and  evaluation  of  the  demonstration.  Additionally, 
Clean  Sites  and  TIO  will  promote  interaction  among  the  Partners  with  the  objective  of  creating  a  demand  among 
potential  users  of  the  PTI  technology.  TIO  will  also  disseminate  the  results  of  the  evaluation  upon  its  completion. 

McClellan  AFB  will  provide  the  site  and  the  required  services  and  utilities,  including  coordinating  the  interface 
between  the  PTI  unit  to  the  URS  SVE  unit.  URS  reports  directly  to  McClellan  AFB  and  will  be  responsible  for 
operating  and  maintaining  the  SVE  system.  McClellan  AFB  is  also  responsible  for  disposal/treatment  of  the  liquid 
and  waste  streams  generated  by  the  SVE  and  PTI  systems  at  McClellan. 

PTI  reports  directly  to  McClellan  AFB  and  will  be  responsible  for  the  implementation  of  the  demonstration 
including  installation,  operation,  sampling,  and  demobilization  of  the  demonstration  facility. 

The  EPA  SITE  Program  will  be  responsible  for  oversight  of  the  field  operations  and  laboratory  analyses.  Tetra 
Tech  EM  Inc.  (Tetra  Tech),  EPA  contractor  for  the  SITE  Program,  will  provide  coordination  between  McClellan 
AFB,  EPA-SITE  and  PTI,  and  will  assume  the  lead  role  for  the  technical  evaluation  and  quality  assurance  of  the  PTI 
system. 

Greater  detail  on  the  responsibilities  of  each  party  is  provided  in  Section  2.7.  Figure  3-1  in  the  QAPP  illustrates  the 
lines  of  communication  between  the  various  parties. 


1.10  QUALITY  ASSURANCE/QUALITY  CONTROL 

A  Quality  Assurance  Project  Plan  (QAPP)  has  been  developed  for  this  PTI  technology  demonstration  project.  The 
QAPP  is  tailored  to  conform  to  a  Category  II  QAPP  as  specified  for  EPA  SITE  demonstrations  and  to  meet  all 
requirements  of  the  McClellan  AFB  Base-wide  QAPP.  The  objectives  of  the  QAPP  for  this  project  are  two-fold. 
First,  the  plan  provides  the  mechanism  for  ongoing  control  and  evaluation  of  measurement  data  quality  throughout 
the  course  of  the  project.  Second,  the  plan  is  structured  so  that  audit  results  and  quality  control  data  will  ultimately 
be  used  to  define  data  quality  and  accuracy.  The  data  quality  estimates  will,  in  turn,  be  used  to  define  the  level  of 
the  uncertainty  associated  with  the  measured  parameters  and  process  test  values.  • 
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1.11  HEALTH  AND  SAFETY 

The  Health  and  Safety  Plan  (HSP)  has  been  developed  to  establish  specific  guidelines  and  requirements  for  the 
protection  of  PTI  personnel  and  its  subcontractors.  The  HSP  defines  the  risks  associated  with  the  installation, 
sampling  and  operation  of  the  PTI  system  at  McClellan  AFB  and  describes  how  these  risks  will  be  mitigated.  The 
HSP  meets  the  requirements  of  McClellan  AFB  and  has  been  prepared  in  accordance  with  the  regulatory 
requirements  of  29  CFR  1910.120,  Hazardous  Waste  Operations  and  Emergency  Response.  The  HSP  is  presented 
in  Section  4. 
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SECTION  2 

TECHNOLOGY  DEMONSTRATION  PROGRAM 
2.1  GENERAL  PROJECT  DESCRIPTION 

McClellan  AFB  includes  2,949  contiguous  acres  which  are  bounded  by  the  city  of  Sacramento  to  the  west  and 
southwest,  the  unincorporated  Rio  Linda  to  the  northwest,  and  the  North  Highlands  to  the  east.  The  base  was  and 
is  engaged  in  a  wide  variety  operations  involving  the  use,  storage,  and  disposal  of  hazardous  materials.  These 
include  industrial  solvents,  caustic  cleaners,  electroplating  chemicals,  heavy  metals,  polychlorinated  biphenyls,  low 
level  radioactive  wastes,  and  a  variety  of  fuel  oils  and  lubricants.  As  a  result  of  these  operations,  ground  water  and 
soil  within  and  around  the  base  have  become  contaminated  with  a  variety  of  chemicals.  McClellan  AFB  has  been 
divided  into  12  geographic  OUs  for  the  investigation  of  contamination.  Each  OU  has  one  or  more  potentially 
contaminated  sites  within  its  boundary.  Over  250  sites  (locations  where  contaminants  may  have  been  released)  have 
been  identified  at  McClellan  AFB. 

The  broad  objective  of  this  technology  demonstration  is  to  evaluate  the  effectiveness  and  economics  of  the  PTI 
System  to  remove  VOCs  from  soil  vapor  associated  with  the  SVE  well(s)  at  OU  A,  Site  IC  31  (see  Figure  2-1  for 
Site  IC  31  location). 

The  PTI  System  consists  of  a  Concentration  Unit  and  a  PDU.  The  application  of  the  PTI  System  to  the  treatment  of 
the  Site  IC  3 1  SVE  soil  vapor  is  described  in  the  following  sections: 

Section  2.2  provides  a  general  discussion  of  both  the  concentration  technology  and  the  PTI  photolytic 
destruction  technology.  A  variety  of  potential  applications  for  the  combined  use  of  die  technologies  are 
identified. 

The  existing  SVE  ECS  is  described  in  Section  2.3  including  a  description  of  the  SVE  soil  vapor  composition. 
The  proposed  tie-in  for  the  PTI  System  to  the  Site  IC  31  SVE  system  is  described  in  this  section. 

A  detailed  description  of  the  PTI  System  as  it  will  be  applied  to  this  specific  project  is  provided  in  Section  2.4. 
This  detailed  description  presents  how  the  process  will  operate,  describes  the  equipment  that  will  be  installed  to 
facilitate  the  technology  demonstration,  defines  the  operating  requirements  for  the  demonstration  (staffing, 
supplies,  utility  requirements,  etc.),  and  defines  the  proposed  test  plan  that  will  be  implemented.  The  test  plan 
identifies  pre-mobilization  and  mobilization  activities,  and  describes  the  two  phases  of  testing  (Phase  1  - 
Parametric  Testing  and  Phase  2  -  Preferred  Operating  Condition  Testing).  Decontamination  and  demobilization 
activities  are  also  presented. 

The  current  project  schedule  is  to  begin  on-site  work  on  February  16,  1998.  The  on-site  operation  of  the  PTI 
System,  including  the  implementation  of  the  sampling  and  analytical  test  plan,  will  commence  on  March  4,  1998 
and  will  be  completed  on  April  29,  1998.  PTI  will  issue  the  final  documenting  report  on  August  31,  1998.  EPA 
will  prepare  and  issue  an  independent  Innovative  Technology  Evaluation  Report  based  on  their  assessment  of  the 
technology  demonstration. 


2.2  GENERAL  TECHNOLOGY  DESCRIPTION 

PTI’s  VOC  treatment  system  consists  of  a  Concentration  Unit  and  a  PDU.  The  Concentration  Unit  is  best  applied  to 
high  flow,  low  concentration  VOC  vapor  streams,  and  the  PDU  is  best  applied  to  low  flow,  high  concentration  VOC 
vapor  streams. 

The  Concentration  Unit  produces  a  low  flow,  high  VOC  vapor  that  is  then  processed  through  the  PDU.  A  fluidized 
bed  Concentration  Unit  is  used  to  effect  the  VOC  concentration.  The  Concentration  Unit  mcludes  a  chilled-water 
condenser  to  preferentially  remove  non-halogenated  hydrocarbons  from  the  vent  gas  prior  to  treatment  in  the  PDU. 
PTI  has  combined  the  two  technologies  to  provide  a  system  that  can  treat  a  variety  of  contaminated  VOC  vapor 
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Figure  2-1  Location  Of  Operable  Units  (OU)  At  McClellan  AFB (,)  and  Investigation  Cluster  (IQ  31 


The  254  sites  ore  locoted  ocross 
McClellan  AFB.  This  map  includes 
both  officially  listed  sites  and 
areas  of  concern 
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(1)  Map  copied  from  “Installation  Restoration  Program  (IRP)  -  Stage  3-  Basewide  Remedial  Investigation/FeasibUity  Study,  Quality  Assurance 
Project  plan  Update,  Revision  3,  Volume  HI:  Updates”,  Final  Report  for  McClellan  AFB  prepared  by  Radian  IntemaUonaLLC,  April 
1997. 
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(2)  streams.  Both  technologies  are  generally  described  below.  A  detailed  description  of  the  technology  as  it  is 
applied  to  Site  IC  31  is  presented  in  Section  2.4.  Figure  2-2  presents  a  simplified  schematic  diagram  of  the  PTI 
System. 


Figure  2-2  Simplified  Schematic  Diagram  of  PTI  System 
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2.2.1  Concentration  Unit 

The  fluid  bed  technology  to  be  used  for  this  demonstration  was  developed  by  Molnbacka  Industri  AB  (MIAB)  of 
Sweden.  This  fluidized  bed  Concentration  Unit  has  been  utilized  in  Europe  since  1989  for  the  control  of  VOC 
emissions  and  odors.  PTI  licensed  this  technology  for  the  U.  S.  Market  and  procured  the  rights  to  manufacture  this 
equipment. 

MIAB  received  the  European  Chemical  Industry  Council  (CEFIC)  Environmental  Award  to  recognize  their 
innovative  concentrator.  PTI  draws  on  the  experience  of  MIAB’s  engineering  staff  in  customizing  new 
applications. 

The  Concentration  Unit  works  by  first  processing  the  SVE  vapor  flow  through  a  series  of  trays  filled  with  adsorbent 
beads.  The  VOCs  are  adsorbed  onto  the  adsorbent  beads,  and  the  treated  air  is  either  vented  through  a  stack  to 
atmosphere  or  to  an  emission  control  system  for  further  treatment.  For  this  demonstration  project,  the  treated  air  is 
processed  through  the  emission  control  system  for  Site  IC  31.  Depending  on  the  contaminants  and  then- 
concentration,  adsorbent  media  trays  may  be  added  to  enhance  the  rate  of  organic  capture. 

2.2.1.1  Adsorber/Desorber  Sections 

A  fluidized  bed  adsorber  will  be  used  for  this  demonstration.  Fluidization  of  the  adsorbent  media  enhances  the 
kinetics  and  improves  the  VOC  capture  rate.  In  a  fluidized  bed  adsorber,  the  constant  movement  of  the  media 
allows  for  all  portions  of  the  adsorbent  to  be  utilized.  In  a  static  bed  adsorber,  a  small  break  between  adsorbent 
beads  will  allow  the  gas  flow  to  channel  through  the  path  of  least  resistance,  and  pass  through  the  adsorber  without 
treatment. 
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The  adsorbent  beads  are  transferred  into  the  desorber  section  which  may  be  either  located  below,  or  to  the  side  of, 
the  adsorber  section.  For  this  demonstration,  the  desorber  is  located  to  the  side  of  the  adsorber.  The  desorber  can 
be  a  fluidized  bed  or  plug  flow  bed.  A  plug  flow  bed  is  a  continuous  flowing  bed  that  is  differentiated  from  a 
fluidized  flow  bed  in  that  large  volumes  of  vapor  are  not  used  to  vigorously  agitate  the  bed.  For  this 
demonstration,  a  plug  flow  bed  will  be  used. 

In  the  desorber  unit  for  this  project,  the  adsorbent  beads  move  slowly  downward  through  the  desorber  from  top  to 
bottom.  The  beads  are  in  a  laminar  flow  regime,  i.e.  they  are  not  in  a  turbulent  flow  regime  as  occurs  with  the 
vigorous  agitation  associated  with  an  active  fluidized  bed.  The  advantage  of  using  a  plug-flow  bed  over  a 
fluidized  bed  for  this  application  is  that  very  high  concentration  ratios  can  be  achieved  for  the  plug  flow  bed  since 
no  gases  (air  or  nitrogen)  are  introduced  to  agitate  the  bed,  thus  the  desorbed  vapors  are  not  diluted  with 
fluidization  gases. 

The  VOCs  are  evaporated  from  the  adsorbent  beads  by  applying  heat  and  by  introducing  a  sweep  vapor  to  remove 
the  VOCs  from  the  desorber.  The  bed  heating  media  is  an  indirect,  closed  loop  heat  source,  so  it  does  not  come  into 
direct  contact  with  the  media  or  the  adsorbed  organics.  For  this  Technology  Demonstration,  a  small  boiler  will  be 
used  to  produce  up  to  125  psig  steam  that  will  heat  the  bed  up  to  350°F. 

The  sweep  vapor  may  be  steam,  air,  or  nitrogen.  For  this  project,  low  pressure  steam  (atmospheric  pressure)  will  be 
used  for  the  sweep  vapor.  The  use  of  air  or  nitrogen  only  as  the  sweep  gas  would  significantly  reduce  the  capacity 
of  the  condenser,  or  would  require  that  the  condenser  be  operated  at  temperatures  below  32  °F  in  order  to  achieve 
the  same  level  of  VOC  condensation  obtained  with  the  steam  sweep  system. 

The  use  of  a  non-condensible  gas  (air  or  nitrogen)  as  the  sweep  gas  to  facilitate  the  removal  of  organic  vapors 
from  the  desorber  would  reduce  the  concentration  of  organic  vapors  in  the  combined  stream,  thereby  reducing  the 
dew  point  of  the  combined  stream.  Colder  temperatures  would  therefore  be  required  to  initiate  condensation  than 
if  the  organic  vapors  were  not  diluted.  When  a  condensible  vapor  (steam)  is  used  as  the  sweep  gas,  then  as  the 
combined  stream  is  cooled,  the  steam  condenses  and  the  concentration  of  organics  in  the  combined  stream 
increases.  This  raises  the  dew  point  of  the  combined  stream  and  allows  the  organics  to  condense  at  higher 
temperatures  than  would  otherwise  occur  if  a  non-condensible  gas  is  used. 

Additionally,  if  air  is  used  as  the  sweep  gas,  then  relatively  high  volumes  of  air  (20+  cfm)  are  needed  in  order  to 
operate  the  unit  at  concentrations  below  20%  of  the  Lower  Explosive  Limit  (LEL). 

2.2.1.2  Adsorbent  Media  (Beads) 

Depending  on  the  application  and  anticipated  duration  of  a  project,  PTI  will  suggest  the  optimal  activated  media  for 
the  adsorption  process.  In  some  situations,  standard  activated  carbon  will  achieve  the  capture  rates  and  other  project 
objectives.  Where  there  is  high  moisture  content,  difficult  to  adsorb  organics,  the  necessity  to  reach  very  stringent 
treatment  levels,  and/or  a  multi-year  installation,  it  may  be  beneficial  to  use  a  more  expensive,  but  higher 
performance  adsorbent. 

For  this  demonstration,  PTI  will  use  Ambersorb®  600  carbonaceous  adsorbent.  This  material  was  specifically 
designed  for  vapor  phase  applications.  It  is  hydrophobic,  so  high  levels  of  water  vapor  in  the  gas  flow  do  not 
compete  with  the  organics  at  the  adsorption  sites. 

The  spherical  beads  are  small  in  size,  varying  between  20  and  40  mesh,  and  they  have  high  strength  as  compared  to 
activated  carbon.  Both  of  these  characteristics  are  favorable  to  a  fluidized  bed  design  and  promote  better  adsorption 
and  longer  media  life.  Rohm  and  Haas  technical  personnel  have  advised  PTI  that  the  Ambersorb®  product  has 
lasted  over  three  years  in  one  of  its  fluidized  bed  applications  before  replacement  was  required.  For  this 
demonstration,  we  do  not  expect  to  replace  any  Ambersorb®  over  the  eight  week  test  period. 

The  Ambersorb  media  is  less  prone  to  organic  build-up  with  repeated  regeneration.  Although  the  adsorbent  will 
eventually  need  to  be  replaced,  as  far  as  this  eight  week  demonstration  program  is  concerned,  there  will  be  little, 
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if  any,  degradation  of  the  adsorption  capacity  of  the  media.  It  is  also  less  sensitive  to  fluctuating  operating 
conditions. 

2.2. 1.3  Condenser 

Vapors  released  in  the  desorber  flow  through  a  condenser  system  that  uses  chilled  water  as  the  heat  transfer  media. 
As  noted  above,  low  pressure  steam  will  be  used  as  the  sweep  vapor  to  move  the  desorbed  VOCs  out  of  the  desorber 
and  into  the  condenser.  The  use  of  steam  creates  a  sweep  vapor  that  is  primarily  condensable,  thereby  promoting  a 
high  level  of  condensation  in  the  condenser.  The  condenser  will  be  operated  at  temperatures  above  32  °F.  Lower 
condenser  temperatures  require  a  more  complex  condenser  unit  designed  to  allow  for  freeze/thaw  cycling. 

2.2.2  Photolytic  Destruction  Unit 

The  proprietary  technology  developed  by  PTI  is  a  method  of  photochemically  oxidizing  gaseous  organic 
compounds  within  a  reaction  chamber.  PTI’s  Photolytic  Destruction  Technology  uses  low  pressure  ultraviolet  (UV) 
lamps  located  within  the  reaction  chamber.  The  lamps  produce  UV  emissions  primarily  at  wavelengths  in  the  185 
to  254  nanometer  range.  Photons  emitted  from  these  lamps  break  apart  the  chemical  bonds  making  up  the  VOC 
molecule. 

Some  of  the  resulting  by-products  are  chemically  reacted  with  a  solid  reagent  to  form  non-hazardous  salts.  The 
technology  is  ideally  suited  to  the  destruction  of  low-flow,  high  concentration  gas  streams.  The  process  is  capable 
of  destroying  mixtures  of  halogenated  and  non-halogenated  VOCs. 

2.2.2.1  Photochemical  Oxidation  of  VOCs  Using  UV  Light 

PTI’s  proprietary  technology  mimics  the  natural  process  of  breaking  down  ozone-depleting  chemicals  in  the 
stratosphere.  As  the  wavelength  of  light  decreases,  or  becomes  shorter  than  that  of  visible  light,  the  energy  level  of 
the  photons  increases.  These  photons  are  capable  of  imparting  substantial  amounts  of  energy  to  the  molecular 
bonds  of  compounds.  For  each  type  of  molecular  bond,  there  is  a  range  of  light  energy  capable  of  separating  the 
molecules  into  a  “free  radical”  state.  Halocarbons  are  most  efficiently  destroyed  by  UV  light  in  the  170  to  254  nm 

Figure  2-3:  Absorption  Cross  Section1 


1  DeMore,  W.B.,  et  al,  eds.,  Chemical  Kinetics  and  Photochemical  Data  for  Use  in  Stratospheric  Modeling,  JPL 
Publication  94-26,  1994,  California  Institute  of  Technology. 
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range.  Figure  2.3  demonstrates  the  ability  of  certain  compounds  to  absorb  deep  UV  light.  Although  the  UV  lamps 
used  in  the  PTI  reactors  do  not  produce  UV  wavelengths  at  the  peak  absorption  wavelengths  for  the  chemicals 
shown  (172  to  180  nanometers),  sufficient  UV  energy  is  absorbed  by  the  molecules  at  the  185  nanometer  level  to 
effectively  break  the  molecular  bonds. 

2.2.2.2  Capture  of  Oxidation  By-Products 

In  both  nature  and  in  the  PTI  reactor,  the  free  radicals  that  are  formed  in  the  breakdown  of  halocarbons  remam 
highly  energized  and  extremely  reactive  until  recombining  with  other  radicals  to  form  stable  species.  Breakdown 
products  and  acids  produced  in  the  photolytic  reactor  are  controlled  through  the  use  of  a  patented  reagent  panel. 
PTI  utilizes  a  proprietary  reagent  within  the  process  chamber  to  react  chemically  with  the  gaseous  degradation 
products  formed  during  the  photolytic  destruction  of  halocarbon  molecules,  to  form  solid,  stable  reaction  products. 

The  reagent  panel  is  comprised  of  a  PTI  patented  mixture  of  calcium  oxide  (CaO),  calcium  hydroxide  (Ca(OH)2) 
and  other  ingredients.  As  photons  break  apart  the  halocarbon  chemical  bonds,  free  radicals  are  formed.  These 
extremely  reactive  free  radicals  may  react  with  other  reactive  species  or  water,  which  then  react  with  the  alkaline 
calcium  chemicals  in  the  reagent.  The  resulting  compounds  are  stable,  inorganic  salts  such  as  calcium  chloride,  and 
some  organic  salts,  and  remain  part  of  the  reagent.  Scanning  electron  microscope  (SEM)  analysis  performed  on 
spent  reagent  has  shown  that  these  compounds  are  retained  in  the  reagent 

Figure  2-4  demonstrates  the  utilization 
of  the  reagent  after  reacting  with  the 
chloride  radicals  in  the  gas  stream. 
Typically,  over  50%  to  70%  of  the 
active  reagent  is  utilized.  The  reagent 
is  replaced  as  needed  when  reaction 
products  reach  a  level  that  make 
continued  use  of  the  reagent  ineffective. 
Reagent  life  time  depends  on  flow  rate, 
influent  concentrations,  and  specific 
chemical  composition  of  destruction 
targets. 

PTI  has  performed  tests  on  spent 
reagent,  using  the  test  methodology 
prescribed  in  the  U.S.  EPA’s  hazardous 
waste  regulations,  to  determine  whether 
the  material  would  be  classified  as  a 
hazardous  waste  under  the  federal 
hazardous  waste  law  and  EPA 
regulations. 

Past  tests,  using  EPA  Methods  8240  and  8270,  performed  on  the  Toxicity  Characteristic  Leaching  procedure 
(TCLP)  extract  of  spent  reagent  material  produced  at  McClellan  AFB  have  resulted  in  a  determination  that  the  spent 
reagent  does  not  exhibit  the  characteristic  of  toxicity.  The  spent  reagent  is  also  not  reactive,  corrosive,  or 
flammable,  and  thus,  the  company  is  confident  that  it  is  not  a  hazardous  waste  under  federal  law  The  company 
accordingly  believes  that  the  spent  reagent  material  can  be  disposed  of  as  ordinary  solid  waste,  or  utilized  as  a  feed¬ 
stock  for  cement  manufacturing. 


Figure  2-4:  Reagent  Utilization 
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2.2.3  PTI  System 

2.2.3. 1  Applications 

The  system’s  versatility  provides  for  several  market  applications,  as  discussed  below: 

Soil  Remediation.  This  market  application  involves  the  destruction  of  chemicals  contained  in  soils  at  Superfund 
sites,  federal  facilities  (DoD/DOE  sites),  and  private  industrial  sites.  PTI’s  system  is  located  downstream  of  the  soil 
vapor  extraction  unit  to  destroy  the  harmful  contaminants  in  the  air  stream. 

Groundwater  Decontamination.  VOCs  contaminating  groundwater  sources  are  separated  from  the  water  with  air  or 
steam,  after  pumping  the  water  to  the  surface.  The  VOC-laden  gas  stream  is  then  treated  using  PTI’s  system. 

Tank  Vent  Abatement.  Chemical  storage  tanks  are  equipped  with  vents  to  displace  excess  and  potentially  harmful 
gases.  In  most  cases  these  vented  gases  must  be  captured  and  treated  prior  to  release  to  the  atmosphere.  PTI’s 
system  can  be  located  in  the  vent  stream  to  destroy  any  harmful  gases  present. 

Waste  Refrigerant  Destruction.  The  bulk  of  refrigerants  now  in  place  are  of  a  class  of  chemistry  known  as 
chlorofluorocarbons  and  hydrochlorofluorocarbons  (CFCs  and  HCFCs).  PTI’s  process  is  capable  of  destroying 
certain  refrigerants  to  the  required  98%  destruction  level. 

Halon  Disposal.  Halons  are  common  fire  suppressant  chemicals.  PTI  is  able  to  destroy  certain  Halons  with  its  PDU 
to  levels  of  98%  or  greater. 

2.2.3.2  Maintenance 

There  are  a  few  planned  maintenance  activities  associated  with  the  operation  of  the  PTI  system. 

•  Organic  condensate  must  be  periodically  manifested  and  shipped  to  off-site  treatment  units. 

•  It  is  anticipated  that  adsorbent  will  require  replacement  every  three  years.  Longer  life  may  be  possible 
depending  upon  the  chemicals  involved. 

•  The  reagent  panels  must  be  replaced  periodically  to  ensure  that  the  process  is  efficiently  capturing  the 
free  radicals  formed  during  the  oxidation  process,  minimizing  reformation  products.  Site  specific 
operational  experience  is  used  to  determine  when  reagent  panel  replacement  is  required. 

•  The  UV  lamps  will  require  replacement  every  14  months. 

•  The  caustic  solution  used  in  the  acid  gas  scrubber  will  need  to  be  replenished  periodically  as  required. 
The  solution  should  be  replenished  when  the  pH  of  the  spent  solution  is  8.0  or  lower. 

2.2.3.3  Automated  Operation 

System  start-up  and  shut-down  procedures  are  fully  automated  with  a  Programmable  Logic  Control  (PLC)  system. 
Alarm  conditions  can  be  recorded  to  allow  for  system  checks  prior  to  starting  up  the  system  after  a  shut-down 
condition.  An  emergency  stop  button  is  provided. 

2.2.3.4  Performance  Advantages 

The  PTI  System  is  a  relatively  low  temperature  process.  The  fluidized  bed  adsorber  is  normally  operated  below  120 
°F,  the  plug  flow  bed  desorber  is  normally  operated  at  230  °F  to  300  °F,  and  the  PDU  is  normally  operated  at  150  °F 
to  200  °F.  By  operating  at  relatively  low  temperatures,  the  system  avoids  the  incidental  production  of  highly  toxic 
and  corrosive  compounds  which  may  occur  during  the  thermal  destruction  of  certain  halogenated  organic 
compounds. 

Most  conventional  thermal  oxidizers,  which  incinerate  VOCs  at  temperatures  near  1,800  °F,  experience  corrosion 
and  other  difficulties,  even  at  very  low  concentrations  of  halogenated  VOCs.  Thermal  processes  often  produce  as 
byproducts  undesirable  “products  of  incomplete  combustion”  (PICs)  and  acidic  compounds.  PICs  are  often 
carcinogens,  and  many  of  them  are  not  efficiently  recovered  by  conventional  scrubbing  and  may  therefore  be 
discharged  directly  into  the  environment.  Any  acidic  compounds  formed  in  the  process  must  be  removed  through 
expensive  and  often  maintenance-intensive  quenching  and  scrubbing  processes. 
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The  PDU  significantly  reduces  harmful  emissions  by  inhibiting  the  reformation  process.  The  reformation  process  is 
inhibited  by  reducing  the  concentration  of  free  radical  in  the  vapor  phase  due  to  their  reaction  with  the  reagent 
panels.  The  placement  of  the  reagent  panel  in  the  photolytic  reactor  transforms  potentially  harmful  acidic  radicals 
into  inert,  stable  salts.  The  spent  reagent  material  has  proven  to  be  non-hazardous  using  the  Toxicity  Characteristic 
Leaching  Procedure  (TCLP)  analysis  performed  by  EPA  certified  laboratories.  This  allows  disposal  of  the  spent 
reagent  in  an  ordinary  landfill  operation.  Any  by-products  not  captured  by  the  reagent  panels  are  recovered  in  a 
small  (10  to  20  cfin),  conventional  scrubber.  The  emissions  from  the  scrubber  system  are  recycled  through  the 
Concentration  Unit. 

PTI’s  technology  is  attractive  from  a  regulatory  standpoint  because  it  operates  at  relatively  low  temperature  as 
compared  to  catalytic  oxidizers,  and  significantly  reduces  the  production  of  secondary  waste  streams.  Because  the 
Concentration  Unit  and  the  PDU  are  relatively  low  temperature  operations,  they  do  not  produce  compounds  that 
contribute  to  the  creation  of  smog,  such  as  nitrogen  oxides  (NOx).  In  more  populated  areas  of  the  U.S.,  users  of 
incineration  or  catalytic  oxidation  processes  must  purchase  air  discharge  credits  when  their  equipment  emits  these 
compounds  to  the  atmosphere.  The  use  of  the  Concentration  Unit  to  concentrate  VOC  vapors  prior  to  destruction  in 
the  PDU  significantly  decreases  the  volume  of  secondary  waste  products.  For  example,  a  PDU  scrubber  may 
discharge  only  1/8- 1/4  gallons  per  minute  (gpm)  of  water,  whereas  some  thermal  oxidizer  scrubbers  discharge  from 
1-2  gpm  in  treating  the  same  waste  stream.  The  lower  scrubber  discharge  rate  results  in  less  total  water  to  be 
treated,  and  thus,  less  cost  to  the  user. 


2.3  DEMONSTRATION  SITE 

2.3.1  Description  of  Site  IC  31 

The  demonstration  will  be  performed  at  the  Technology  Test  Pad  located  within  Site  IC  31.  Site  IC  31  is  located  in 
the  southeast  comer  of  McClellan  AFB  and  covers  an  area  of  6.7  acres.  There  are  two  separate  remedial  treatment 
systems  located  adjacent  to  the  Technology  Test  Pad.  The  two  systems  treat  effluents  extracted  from  Sites  IC  31 
and  IC  29. 

A  SVE  system  was  installed  at  Site  IC  31  to  remove  VOCs  from  the  vadose  zone  in  order  to  reduce  the  potential  for 
contaminant  migration  to  ground  water.  The  depth  to  groundwater  at  the  site  is  approximately  100  to  110  feet 
below  ground  surface.  URS  began  operation  of  the  Site  IC  31  SVE  system  on  September  3, 1996.  The  SVE  system 
at  Site  IC  3 1  currently  consists  of  one  operating  vapor  well  (V W),  several  vapor  piezometer  nests  (VPNs),  and  an 
ECS.  The  SVE  process  facility  is  designed  to  extract  up  to  800  scfin  of  soil  vapor  from  the  vapor  well  at  vacuum 
levels  down  to  -12  inches  of  mercury.  During  the  period  January  through  May,  1997,  the  SVE  rates  from  the 
operating  well  have  varied  from  170  scfin  to  330  scfin  with  VOC  concentration  levels  of  600  to  1,000  ppmv. 

Vapors  from  the  SVE  system  are  processed  through  an  ECS.  The  ECS  includes  both  a  Catox  and  a  caustic 
scrubbing  system.  The  Catox  unit  is  designed  to  destroy  a  minimum  of  95%  of  the  VOCs,  and  the  caustic  scrubber 
is  designed  to  remove  greater  than  99%  of  hydrochloric  and  hydrofluoric  acid  generated  by  the  destruction  of 
halogenated  VOCs  in  the  Catox  system. 

URS  has  reported  that  64,993  pounds  of  VOCs  have  been  processed  through  the  ECS  as  of  May  31,  1997  (Refer  to 
Soil  Vapor  Extraction  Systems,  Monthly  Operations  Report  for  May  1997,  by  URS  Greiner,  dated  June  12,  1997). 
The  VOCs  present  in  highest  concentrations  include  TCE,  other  halogenated  solvents,  and  petroleum  hydrocarbons. 
The  SVE  vapor  will  be  the  principal  feed  stream  for  the  demonstration.  The  composition  of  this  SVE  vapor  stream 
is  shown  on  Table  2-1.  (Note:  All  of  the  remaining  tables  and  figures  for  Section  2  are  located  immediately  behind 
Section  2  7)  Five  separate  VOC  samples  were  analyzed  during  the  period  January  10  through  March  28,  1997.  An 
average  value  for  each  analyte  is  identified  in  the  right  most  column.  The  average  values  have  been  used  to 
represent  the  SVE  vapor  for  the  development  of  the  process  flow  balances  included  herein  as  Appendices  2B  and 

2C. 

A  dual  phase  treatment  system  is  installed  adjacent  to  the  Technology  Test  Pad  and  treats  vapors  from  Site  IC  29.  A 
low  profile  air  stripper  is  used  to  evaporate  the  VOCs  from  the  groundwater,  and  generates  approximately  400  scfin 
of  process  gas  at  30  to  40  ppmv  VOCs.  The  vapor  effluent  from  the  air  stripper  is  combined  with  the  SVE  vapors 
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from  IC  31,  and  the  combined  vapor  then  flows  to  the  Catox  Unit  influent  (COI).  Vapor  effluent  from  Site  IC  29 
will  not  be  processed  through  the  PTI  System. 

2.3.2  PTI  Process  Tie-in  at  Site  IC  31 

The  technology  demonstration  will  consist  of  implementing  the  PTI  system  to  a  slip-stream  taken  from  the  suction 
of  the  SVE  blower  at  Site  IC  3 1 .  The  slip-stream  will  be  taken  upstream  from  the  point  where  the  IC  29  air  stripper 
vapors  combine  with  the  IC  31  SVE  vapors.  Figure  2-5  presents  a  schematic  process  flow  diagram  that  reflects  the 
interface  of  the  PTI  system  with  the  SVE  system.  The  flow  rate  of  this  slip-stream  is  controlled  by  a  butterfly  valve 
provided  with  the  PTI  System.  After  the  SVE  gases  have  been  treated  by  the  PTI  system,  the  treated  air  will  be 
returned  to  a  point  downstream  from  the  slip-stream  take-out  point.  PTI  will  work  with  the  McClellan  AFB 
personnel  to  identify  the  exact  interface  locations.  The  isolation  valves  and  all  interface  modifications  to  the 
existing  SVE  piping  system  are  outside  of  PTI’s  scope  of  supply.  Figure  2-6  presents  a  block  flow  diagram  that 
identifies  the  major  process  operations  associated  with  the  PTI  System.  Also  shown  on  the  diagram  are  the 
proposed  sampling  points  to  be  used  for  the  sampling  and  analysis  plan  (SAP).  Refer  to  Section  3  for  detailed 
information  related  to  the  SAP. 


2.4  TECHNOLOGY  DEMONSTRATION  -  DETAILED  DESCRIPTION 
2.4.1  Basis  for  Process  Flow  Balance  Development 

The  economics  for  the  PTI  system  are  most  favorably  impacted  by  the  overall  mass  rate  of  organics  removed  by  the 
system.  As  the  quantity  of  organics  removed  increases,  removal  cost  ($’s  per  pound  of  organics  removed)  is 
reduced.  For  this  reason,  the  primary  variable  that  will  be  evaluated  during  the  technology  demonstration  will  be  to 
determine  the  maximum  SVE  vapor  rate  (scfin)  that  can  be  processed  through  the  system  while  achieving  an  overall 
VOC  removal  efficiency  (RE)  of  95%. 

Previous  experience  in  treating  SVE  vapor  at  McClellan  AFB  (see  Section  1.3)  has  demonstrated  that  it  is 
advantageous  to  reduce  the  quantity  of  non-halogenated  hydrocarbons  processed  through  the  PDU.  Consequently, 
the  PTI  System  utilizes  a  condenser  to  preferentially  remove  these  compounds.  Selecting  the  optimum  condensing 
temperature  is  a  secondary  variable  which  will  be  evaluated  during  the  test  program. 

Process  flow  diagrams  for  the  PTI  System  are  provided  in  Appendix  2A.  Two  process  diagrams  are  included. 
Appendix  2A  Sheet  1  identifies  the  major  process  equipment  associated  with  the  Concentration  Unit  and  Appendix 
2A  Sheet  2  identifies  the  process  equipment  associated  with  the  PDU.  Process  flow  stream  numbers  are  shown  for 
the  vapor  phase  process  streams.  The  stream  numbers  correlate  with  the  process  flow  balance  tables  included  as 
Appendices  2B  and  2C 

Process  flow  balances  were  developed  based  on  a  nominal  SVE  vapor  influent  flow  rate  of  250  scfm  from  the  SVE 
well  system.  Appendix  2B  presents  the  gas-side  process  flow  diagram  and  process  flow  balance  for  the  PTI  System 
when  treating  250  scfm  of  SVE  vapor  with  the  condenser  operating  at  35  °F.  Appendix  2C  presents  the  process 
flow  diagram  and  process  balance  with  the  condenser  operating  at  68  °F.  The  composition  of  the  SVE  vapor  is 
based  on  the  average  composition  shown  on  Table  2-1  (706.3  ppmv  of  VOCs).  As  shown  on  the  process  flow 
balance  in  Appendix  2B,  when  processing  250  scfin  of  SVE  vapor  at  95%  removal  efficiency,  the  mass  rate  of  VOC 
removal  is  3.061  pounds  per  hour  (lbs/hr)  [3.222  lbs/hr  influent  (Stream  No.  1A)  -  0.161  lbs/hr  (Stream  No.  2)]. 

The  PTI  System  that  will  be  used  for  this  demonstration  was  originally  designed  to  remove  3.6  lbs/hr  of  VOCs. 
This  is  equivalent  to  294  scfm  of  SVE  vapor  (3.6  lbs/hr  /  3.061  lbs/hr  x  250  scfin).  Since  the  PTI  System  is  limited 
by  the  mass  rate  (lbs/hr)  of  VOCs  that  can  be  removed  by  system,  the  SVE  vapor  influent  rate  to  the  concentrator 
system  will  be  limited  to  control  the  mass  rate  of  VOCs  processed.  If  higher  VOC  concentrations  are  experienced 
during  the  demonstration  program,  then  lower  SVE  vapor  rates  will  be  processed.  If  lower  concentrations  are 
experienced,  then  higher  SVE  flow  rates  will  be  processed.  Ambient  air  will  be  combined  with  the  SVE  vapor  to 
achieve  the  desired  total  flow  rate  through  the  concentrator  unit.  The  vapor  rate  through  the  adsorber  must  be 
maintained  in  the  range  of  400  to  500  scfin  to  properly  fluidize  the  adsorbent.  PTI  intends  to  operate  the  unit  at  a 
flow  rate  of  approximately  400  scfm  to  the  inlet  of  the  adsorber. 


Section  No.  2 
Revision  No.:  1 
Date:  2/16/98 
Page  10  of  28 

2.4.2  Concentration  Unit  Operation 

In  the  process  of  removing  VOCs  from  SVE  vapors,  PTI  first  concentrates  the  VOCs  using  a  Concentrator  Unit. 

The  Concentrator  Unit  consists  of: 

•  An  adsorber  that  develops  a  fluidized  bed  of  adsorbent  beads  to  extract  organic  vapors  from  the  SVE 
vapor.  The  adsorbent  beads  are  specifically  designed  to  extract  VOCs  from  high  humidity  gas 
streams.  Although  the  adsorber  is  designed  to  achieve  a  minimum  VOC  removal  efficiency  of  95%, 
the  adsorber  used  for  this  demonstration  includes  two  additional  stages  of  adsorption  than  are  required 
to  meet  the  95%  minimum  removal  efficiency.  For  this  reason,  PTI  expects  that  the  VOC  removal 
efficiencies  achieved  during  the  demonstration  program  will  be  higher  than  the  95%  RE  goal. 

•  A  desorber  that  evaporates  the  VOCs  from  the  “loaded”  adsorbent  beads.  High-pressure  steam  (125 
psig)  provides  energy  through  a  heat  exchanger  to  desorb  the  organics  from  the  adsorbent  beads.  A 
low  pressure  steam  (atmospheric  pressure)  is  used  as  the  carrier  vapor  to  sweep  the  desorbed  organic 
vapors  from  the  desorber.  The  desorbed  “lean”  adsorbent  beads  are  then  continuously  recycled  to  the 
adsorber. 

•  A  condenser  that  is  cooled  with  chilled  water.  Water  vapor  and  non-halogenated  organics  are 
preferentially  removed  in  the  condenser.  A  significant  quantity  of  the  halogenated  chemicals  are  also 
removed  in  the  condenser. 

The  basic  process  operations  for  the  PTI  Concentration  Unit  (refer  to  Process  Flow  Sheet,  Appendix  2A  Sheet  1)  are 

described  below: 

•  A  booster  blower  will  be  installed  to  draw  SVE  vapors  from  the  suction  side  of  the  existing  SVE 
blower  unit.  The  discharge  of  the  booster  blower  will  be  discharged  into  the  Concentration  Unit. 

•  The  booster  blower  unit  will  include  an  air/water  separator.  Water  that  collects  in  the  separator  will  be 
transferred  to  McClellan  AFB  for  their  disposal  to  the  existing  wastewater  disposal  system. 

•  The  adsorber  will  be  operated  under  a  slight  negative  pressure  so  that  SVE  vapor  can  be  drawn  into  the 
adsorber.  A  manually  operated  flow  control  system  will  be  used  to  bring  250  scfin  of  SVE  vapors  into 
the  unit.  As  noted  earlier,  the  SVE  flow  rate  will  be  adjusted  based  on  the  actual  VOC  concentrations 
that  are  experienced  during  the  demonstration  program. 

•  Additional  ambient  air  (trim  air)  will  be  mixed  with  the  SVE  vapor  before  entering  the  adsorber.  A 
manually  operated  flow  control  system  will  be  used  to  draw  400  scfin  of  combined  vapors  into  the 
adsorber. 

•  The  combined  400  scfin  of  gas  flow  moves  upward  through  multiple  stages  of  contact  with  adsorbent 
media.  For  this  project,  Ambersorb®  600,  an  activated  synthetic  media  manufactured  by  Rohm  and 
Haas,  will  be  used  to  adsorb  VOCs  from  the  gas  stream. 

•  The  adsorbent  beads  flow  downward  through  the  unit  (tray-to-tray)  while  the  gas  flows  upward  at 
sufficient  velocity  to  fluidize  each  stage  of  adsorbent.  This  allows  intimate  and  thorough  contact  of  the 
gas  with  the  adsorbent. 

•  The  treated  gas  passes  through  an  internal  screen  prior  to  its  return  to  the  existing  SVE  piping  at  a 
point  down-stream  from  the  tie-in.  The  internal  screen  ensures  that  the  adsorbent  beads  are  retained 
within  the  adsorber. 

•  The  “loaded”  adsorbent  beads  are  pneumatically  transferred  to  the  top  of  the  desorber.  The  adsorbent 
beads  flow  downward  in  a  plug  flow  manner.  The  desorber  contains  a  steam-heated,  heat  exchanger 
that  warms  the  adsorbent  up  to  350  °F.  This  vaporizes  the  adsorbed  VOCs. 

•  Low  pressure,  superheated  steam  is  used  to  sweep  the  desorbed  VOCs  out  of  the  desorber  and  into  the 
condenser. 

•  The  condenser  temperature  can  be  controlled  with  a  thermostat  to  achieve  the  desired  condensing 
conditions.  Initially,  PTI  will  operate  the  condenser  with  chilled  water  at  35  °F  to  achieve  maximum 
removal  of  the  VOCs  as  liquid  condensate.  During  the  first  few  weeks  of  operation,  an  evaluation  will 
be  made  to  determine  the  preferred  operating  temperature  for  the  condenser.  As  the  temperature  is 
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increased,  higher  levels  of  non-condensable  vapors  will  be  produced  for  subsequent  processing 
through  the  PDU. 

•  Condensate  will  be  collected  in  a  “day”  tank  and  then  transferred  to  a  bulk  storage  tank.  The  bulk 
storage  tank  will  be  sampled  and  analyzed  prior  to  transfer  of  the  condensate  to  McClellan  AFB  waste 
disposal  systems.  The  day  tank  will  be  sized  to  hold  3  to  4  days  of  condensate.  This  will  allow  the 
bulk  tank  to  be  held  inactive  while  awaiting  the  analytical  results  prior  to  transfer  of  the  bulk  storage 
condensate  to  McClellan  AFB. 

•  A  small  electric-heated  boiler  will  generate  steam  for  the  desorber  and  provide  the  low  pressure,  sweep 
steam. 

•  A  chilled  water  system  will  be  used  to  produce  chilled  water  for  the  condenser.  Heat  is  rejected  from 
the  refrigeration  unit  using  an  air-cooled  heat  exchanger. 

•  The  “lean”  adsorbent  will  be  pneumatically  recycled  to  the  top  of  the  adsorber  for  reuse.  This 
provides  for  the  continuous  closed-loop  operation  of  the  adsorbent  beads  through  the  concentrator 
system. 

•  It  is  not  anticipated  that  any  additional  adsorbent  will  be  required  during  the  test  program. 

2.4.3  PDU  Operation 

Non-condensable  vapors  from  the  condenser  are  then  processed  through  the  PDU.  The  PDU  consists  of: 

•  Two  Photolytic  Reactors,  each  capable  of  treating  up  to  5  scfm  of  contaminated  vapor. 

•  A  Wet  Scrubber  that  uses  sodium  hydroxide  solution  to  react  with  any  acid  gases  that  may  be  present 
in  the  treated  gases  leaving  the  reactors.  The  treated  gas  is  then  recycled  to  the  inlet  of  the  adsorber 
unit. 

The  basic  unit  operations  for  the  PDU  (refer  to  the  Process  Flow  Sheet  Appendix  2A  Sheet  2)  are  described  below: 

•  Non-condensable  vapors  from  the  condenser  flow  into  the  PDU.  Two  photolytic  reactors  operated  in 
parallel  are  provided  with  the  unit,  and  provisions  have  been  made  to  allow  retrofitting  of  a  third 
reactor  if  required. 

•  The  non-condensable  vapors  are  mixed  with  ambient  air  prior  to  entering  the  PDU  in  order  to  control 
the  vapors  to  less  than  20%  of  the  LEL  for  the  gas  mixture.  This  adjustment  is  made  manually  based 
on  an  LEL  meter  reading.  The  LEL  meter  is  interlocked  to  automatically  shut-down  the  system  in  the 
event  that  the  LEL  meter  reading  approaches  100%. 

•  The  VOC  laden  vapor  passes  through  the  photolytic  reactors  where  the  vapors  are  exposed  to  high 
levels  of  photons.  The  VOCs  break  into  free  radicals  which  react  with  the  alkaline  compounds 
contained  in  the  reagent  panels.  The  reagent  panels  are  adjacent  to  the  UV  lamps. 

•  In  order  to  control  the  temperature  inside  the  reactors,  a  closed-loop  cooling  water  system  provides 
cooling  water  to  plate-type  heat  exchangers  that  are  sandwiched  between  the  reagent  panels.  Heat 
energy  from  the  lamps,  and  heat  of  reaction  from  the  neutralization  reactions  are  removed  via  the 
internal  heat  exchangers  (see  Appendix  2D). 

•  The  closed-loop  cooling  system  circulates  the  water  from  the  heat  exchangers  through  a  radiator 
system  where  air  rejects  the  heat  to  atmosphere.  The  cooling  system  has  two  pumps,  one  operating 
and  one  spare. 

•  The  treated  gas  then  flows  through  a  caustic  scrubber  to  remove  any  trace  amounts  of  acid  gases  or 
chlorine  gas  that  are  not  reacted  with  the  reagent  panels. 

•  The  scrubbing  system  operates  with  a  5%  caustic  soda  solution  as  the  reagent.  Two  pumps  are 
provided  with  the  system,  one  operating  and  one  spare. 

•  Spent  scrubber  solution  is  batch  flow  pumped  out  of  the  scrubber  recycle  tank,  through  an  activated 
carbon  canister  provided  by  PTI,  and  into  a  55  gallon  drums.  Composite  samples  of  the  solution  in  the 
drums  will  be  analyzed  prior  to  transfer  to  McClellan  AFB  wastewater  disposal  systems. 

•  The  clean,  scrubbed  gas  then  flows  back  to  the  inlet  of  the  Concentration  Unit. 
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•  An  emergency  by-pass  system  is  included  so  the  cleaned  and  scrubbed  gas  can  be  processed  through  a 
canister  of  activated  carbon  prior  to  recycle  to  the  adsorber  outlet  in  the  event  that  the  Concentration 
Unit  trips  off-line. 

•  A  single  set  of  reagent  panels  will  be  used  during  the  demonstration.  At  the  completion  of  the 
demonstration,  the  panels  will  be  sampled  and  analyzed  by  EPA  TCLP  protocol.  Additional 
information  regarding  the  Test  Plan  is  provide  in  Section  2.4.7  and  Section  3.1.3. 

2.4.4  PTI  System  Installation  on  the  Technology  Test  Pad 

The  PTI  system  will  be  installed  adjacent  to  the  existing  environmental  control  system  (ECS)  locate  at  Site  IC  3 1 . 
Figure  2-7  identifies  the  proposed  location  of  the  PTI  system  installation  on  the  Technology  Test  Pad.  As  shown, 
the  existing  fence  will  need  to  be  temporarily  relocated  to  provide  access  to  the  PDT  set-up  area  during  installation 
and  operation.  Overhead  electrical  lines  are  above  the  proposed  installation  area,  consequently  the  PTI  system  will 
need  to  be  assembled  without  the  use  of  cranes.  Forklifts  will  be  used  for  positioning  of  the  PTI  equipment.  A 
layout  of  the  PTI  System  equipment  is  provided  herein  as  Figure  2-8. 

2.4.5  PTI  System  Modules 

The  PTI  equipment  will  be  brought  to  the  site  as  equipment  modules  that  are  interconnected  with  field-run  piping, 
and  electrical/instrumentation  wiring.  The  equipment  modules  are: 

•  Concentration  Unit  Trailer  Module  (adsorber,  desorber,  fan,  pneumatic  transfer  system,  condenser, 
refrigeration  unit,  boiler  unit,  and  all  associated  electrical  equipment  and  controls  -  see  Figure  2-9). 

•  Solvent  Storage  Tank  Module  (skid-mounted  condensate  day  tank  and  pump). 

•  The  PDU  Module  (The  PDU  will  consist  of  a  single  module  that  will  be  interconnected  to  the 
Concentration  Unit  and  tank  modules.  The  PDU  will  be  housed  in  a  cargo  container  that  has  all  of  the 
PDU  equipment  pre-piped,  pre-wired  and  pre-instrumented.  This  module  will  also  house  the  motor 
control  center  and  the  PLC  system  that  is  common  to  all  of  the  modules.  A  small  work  office  is  also 
included  in  the  Process  Module  (see  Figure  2-10). 

•  SVE  Booster  Blower  Module  (booster  blower,  air/water,  motor  starter,  and  instrumentation/controls). 

All  of  the  PTI  System  modules  will  be  placed  on  cribbing  as  the  primary  support  for  the  units.  Grounding  rods  will 
be  placed  as  appropriate  and  grounding  wires  provided  to  ensure  the  safe  operation  of  the  unit. 

2.4.6  Operating  Requirements 
2.4.6.1  PTI  Staffing 

During  the  installation  phase,  a  minimum  of  four  and  a  maximum  of  six  PTI  personnel  will  be  on-site.  This  will 
include  the  PTI  Project  Manager,  Field  Manager,  Health  and  Safety  Officer,  and  Chemist.  Two  others  may  be 
involved  during  this  period.  They  include  a  field  technician  to  support  the  equipment  installation  and  the  Project 
Director.  These  personnel  will  be  on-site  for  approximately  two  weeks  to  facilitate  the  installation  and  mechanical 
start-up  of  the  facility.  All  of  the  personnel  will  follow  McClellan  AFB  procedures  for  badging  and  safety 
orientation.  Appropriate  personal  information  required  to  facilitate  the  badging  process  will  be  submitted  a 
minimum  of  two  weeks  prior  to  site  work.  Several  of  these  personnel  will  participate  in  a  Field  Kick-off  meeting 
prior  to  mobilization.  In  addition,  MIAB,  the  manufacturer  of  the  Concentration  Unit,  may  also  have  one  or  two 
representatives  on-site.  The  MIAB  personnel  are  citizens  of  Sweden  and  their  credentials  required  to  support  site 
access  will  be  submitted  to  McClellan  AFB  a  minimum  of  one  month  prior  to  their  participation  in  site  work. 

Various  subcontractors  will  also  be  involved  during  the  installation,  operations,  and  demobilization  phases  of  the 
work.  They  include:  a  trucking  company  to  first  deliver  and  later  ship  the  unit,  an  electrical  subcontractor  to  make 
(and  later  terminate)  electrical  tie-ins,  a  piping  subcontractor  to  install  field  -run  piping,  reagent  supplier  for  the 
deionized  water,  and  analytical  sampling  laboratory  personnel. 
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During  operations,  the  Field  Manager  or  the  Project  Manager  will  be  on-site  during  normal  work-hours.  The  Field 
Manager  will  be  stationed  in  the  Sacramento  area  throughout  the  duration  of  the  Technology  Demonstration. 

During  the  decontamination  and  demobilization  phase  at  the  conclusion  of  the  project,  a  similar  staff  of  personnel 
will  be  involved  with  decommissioning  and  shipment  of  the  unit. 

2.4.6.2  Operating  Times 

PTI  intends  to  operate  the  facility  24  hours  per  day,  seven  days  per  week.  The  unit  will  operate  unattended  during 
normal  off-hours  and  weekends. 

2.4.63  Utility  and  Reagent  Requirements 

Project  utility  requirements,  reagent  consumption,  and  residues  rates  are  presented  in  Table  2-2.  The  “Quantity” 
column  reflects  the  total  anticipated  reagent  use,  utility  consumption,  and  waste  production  that  will  occur  during 
the  entire  demonstration.  Specific  power  requirements  are  presented  on  Table  2-3. 

2.4.7  Test  Plan 

2.4.7.1  System  Pre-testing 

Prior  to  initiating  the  on-site  work,  the  PTI  system  will  be  tested  to  verify  mechanical,  electrical  and 
instrumentation  integrity.  The  Concentration  Unit  will  be  operated  using  air  only  as  the  feed  gas  and  the  adsorbent 
beads  will  be  recycled  through  adsorber/desorber  equipment.  The  steam  and  chilled  water  sub-systems  will  also  be 
tested  prior  to  shipment  to  the  site.  In  addition,  the  PDU  will  be  fully  tested  prior  to  shipping  it  to  the  site. 


2.4.7.2  Mobilization 

Prior  to  delivering  the  PTI  system  to  the  site,  PTI  personnel  will  coordinate  with  McClellan  AFB  personnel  to 
ensure  that  the  site  is  ready  to  receive  the  PTI  System.  Advance  mobilization  include: 

•  Preparing  an  area  to  receive  the  PTI  system. 

•  Preparing  an  area  to  receive  the  Booster  Blower. 

•  Installing  piping  connections  for  the  SVE  vapor  inlet,  treated  vapor  outlet,  and  potable  water  tie-ins. 
Since  this  is  a  temporary  facility,  piping  runs  will  all  be  above  grade  and  will  be  anchored  onto 
cribbing  supports.  Walk-over  stiles  will  be  placed  where  appropriate  to  prevent  tripping  hazards. 

•  Preparing  a  480  volt,  200  amp  electrical  service  (a  fused  disconnect)  to  provide  power  to  the  PTI 
System. 

The  first  two  weeks  of  PTI  on-site  time  will  be  used  for  the  installation  and  mechanical  check-out  of  the  PTI  system. 
The  PTI  demonstration  site  will  be  arranged  as  shown  in  Figure  4-1.  Work  Zones  are  defined  on  this  figure. 
During  normal  work  operations,  project  personnel  and  visitors  will  be  required  to  use  Level  D  personnel  protection 
(see  Section  4.5.2).  During  reagent  panel  change-out,  an  exclusion  zone  will  be  set  up  as  shown  on  Figure  4-1. 
Personnel  involved  with  the  panel  change-out  will  be  required  to  wear  Level  C  personnel  protection  (see  Section 
4.5.2).  After  the  reagent  panels  have  been  replaced,  approximately  a  one  to  two  hour  procedure,  the  exclusion  zone 
will  be  terminated. 

2.4.7.3  Parametric  Testing 

The  demonstration  will  be  performed  in  two  phases.  Phase  1  involves  parametric  testing  to  establish  the  preferred 
operating  conditions  for  the  Phase  2  test  work.  Two  variables  will  be  assessed  during  Phase  1  of  the  program.  They 
are:  mass  flow  rate  of  organics  and  condenser  operating  temperature.  The  mass  flow  rate  of  organics  is  the  major 
cost  impacting  parameter  for  the  Concentration  Unit,  and  the  condenser  operating  temperature  is  the  major 
parameter  that  impacts  the  costs  for  the  condenser  and  the  PDU. 
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Table  2-4  presents  the  planned  test  program  during  Phase  1  of  the  demonstration.  The  first  three-day  period  will 
be  used  to  condition  the  adsorbent  beads.  During  this  period,  the  unit  will  be  operated  at  approximately  200  scfm 
of  SVE  vapor  and  200  cfm  of  ambient  air.  The  adsorbent  beads  will  achieve  a  residual  loading  of  organics  that 
will  be  typical  of  the  VOC  chemistry  specific  to  Site  IC  31  SVE  vapors.  A  total  vapor  flow  rate  of  400  scfm  or 
greater  into  the  adsorber  is  required  to  maintain  fluidization.  After  the  adsorbent  beads  have  been  conditioned 
with  organics,  the  PTI  system  will  be  operated  continuously  for  a  minimum  of  2-1/2  days  under  each  of  the  defined 
operating  conditions.  This  will  allow  the  Concentration  Unit  to  achieve  equilibrium  operation  for  each  of  the 
conditions.  After  2-1/2  days  of  operation,  a  sample  will  be  collected  to  represent  the  run. 

Samples  will  be  taken  at  the  adsorber  unit  inlet  and  outlet  and  analyzed  as  defined  in  the  Technology  Evaluation 
Sampling  Schedule  (Table  3-5  in  Section  3).  Samples  will  also  be  taken  at  the  inlet  of  the  PDU  to  determine  system 
performance  at  each  of  the  conditions.  These  samples  will  be  taken  at  the  end  of  each  parametric  test  run,  and 
approximately  4  hours  will  be  required  to  collect  each  sample.  Flow  rate,  temperature,  and  pressure  measurements 
will  be  taken  for  each  of  the  vapor  streams  analyzed.  This  will  provide  the  ability  to  determine  the  mass  flow  rates 
of  SVE  vapor,  trim  gas,  treated  gas,  and  organic  removal.  Humidity  measurements  will  also  be  taken  for  the  vapors 
entering  and  exiting  the  adsorber.  A  three  day  break  will  follow  the  last  parametric  test  run  to  allow  for  data 
evaluation  and  the  reconfiguration  of  the  PTI  system  to  operate  at  the  preferred  operating  conditions  selected  for  the 
Phase  2  tests. 

After  completing  the  series  of  parametric  tests,  the  analytical  results  will  be  evaluated  to  establish  the  operating 
conditions  for  the  Phase  2  test.  The  samples  from  the  Phase  1  test  runs  will  be  produced  on  a  quick  turn-around 
basis.  The  most  favorable  conditions  will  be  the  highest  mass  flow  rate  of  organics  achieved  (minimum  ambient  ab¬ 
use)  while  maintaining  a  minimum  of  95%  overall  VOC  removal,  and  the  highest  condensate  temperature  that  can 
be  maintained  without  overloading  the  PDU  (flow  rates  greater  than  10  cfm  or  explosive  limits  greater  than  20%  of 
the  LEL). 


2.4.7.4  Preferred  Operating  Condition  Testing 

For  the  remainder  of  the  demonstration,  the  PTI  system  will  be  operated  at  the  preferred  operating  conditions 
determined  during  weeks  1-3. 

Table  3-5  (Section  3)  presents  the  proposed  SAP  for  the  project,  and  Appendices  3A  and  3B  (Section  3)  identify  the 
sample  locations.  Sampling  protocols,  data  reduction/evaluation  techniques,  and  other  quality  assurance 
requirements  are  also  addressed  in  Section  3.  EPA  SITE  will  provide  quality  assurance  oversight  and  audits. 

2.4.7.5  Project  Objectives  Testing 

Analytical  testing  will  be  performed  to  meet  the  Project  Objectives  PI,  P2,  SI,  S2,  S3,  S4,  S5,  and  S6.  Section  3.1.2 
identifies  the  number  of  samples  and  the  analytical  methods  that  will  be  used  to  gather  data  to  meet  these  objectives. 
Operations  and  Maintenance  Logs  will  be  used  as  the  basis  for  addressing  Project  Objectives  P3  and  S7. 

2.4.7.6  Demobilization 

After  completion  of  the  demonstration  runs,  PTI  will  decontaminate  and  decommission  the  system.  The 
decontamination  work  will  be  performed  in  two  steps.  First,  the  Concentration  Unit  will  be  operated  using  ambient 
air  only  in  a  recycle  mode  to  remove  organics  retained  in  the  adsorbent  beads.  The  organics  will  be  collected  and 
characterized  to  determine  the  quantity  of  residual  organics  in  the  adsorbent.  Second,  after  the  adsorbent  has  been 
regenerated,  the  system  will  be  taken  off-line  and  disassembled.  Mechanical  equipment  that  has  been  exposed  to 
contamination  will  be  cleaned  in  conformance  with  the  procedures  defined  in  the  HSP  (refer  to  Section  4). 
Decontamination  materials  will  also  be  disposed  in  conformance  with  the  HSP. 

Two  samples  will  be  taken  from  the  reagent  panels.  One  sample  will  be  a  composite  from  reagent  panels  located 
near  the  inlet  to  each  reactor,  and  the  other  will  be  a  composite  from  reagent  panels  located  near  the  outlet  of  each 
reactor.  First,  the  inlet  sample  will  be  subjected  to  TCLP  testing.  If  the  sample  meets  TCLP  requirements,  then  all 
reagent  panels  will  be  deemed  non-hazardous  and  appropriately  disposed.  If  the  sample  fails  the  TCLP  tests,  then 
all  of  the  panels  will  be  disposed  in  conformance  with  the  hazardous  waste  disposal  requirements,  and  the  second 
sample  will  be  tested  for  TCLP  in  order  to  provide  additional  information  for  the  Final  Report. 
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2.5  DOCUMENTATION  AND  REPORTING 

PTI  will  be  responsible  for  ensuring  that  all  field  data  including  measurements,  activities,  and  sample  analysis 
resulting  from  the  test  are  properly  documented  and  secured  to  meet  McClellan  AFB  and  EPA’s  SITE  Program 
requirements.  PTI  will  maintain  a  file  on  all  work  documentation  including  raw  data,  calculations,  assumptions,  and 
sources  of  information.  PTI  will  also  take  35  mm  color  slides  of  relevant  field  activities  and  will  provide  copies  of 
the  slides  to  McClellan  AFB,  Clean  Sites,  and  EPA  National  Risk  Management  Research  Laboratory  (NRMRL). 
The  EPA  NRMRL  program  will  arrange  for  a  videotaped  documentation  of  the  Technology  Demonstration. 

PTI  will  also  prepare  monthly  reports  throughout  the  project  duration.  The  reports  will  be  issued  to  the 
organizations  represented  on  the  project  team  (see  Section  2.7). 

PTTs  contract  with  McClellan  AFB  will  be  closed-out  with  the  issuance  of  a  Final  Report  which  will  follow  the 
format  specified  in  the  McClellan  AFB  Performance  Work  Statement.  A  copy  of  the  Table  of  Contents  for  the  Final 
Report  is  included  herein  as  Appendix  2E.  The  Final  Report  will  include  an  economic  analysis  and  information  for 
a  comparative  evaluation  against  similar  technologies.  EPA  will  prepare  a  demonstration  bulletin,  technology 
capsules,  a  QA/QC  data  package,  and  a  final  Innovative  Technology  Evaluation  Report,  all  of  which  will  be 
provided  to  the  organizations  represented  on  the  project  team. 


2.6  SCHEDULE  FOR  THE  TECHNOLOGY  DEMONSTRATION 

Table  2-5  identifies  key  report,  deliverables,  and  other  important  milestones  as  required  by  PTI’s  contract  with 
McClellan  AFB.  The  overall  schedule  for  the  technology  demonstration  is  presented  in  Figure  2-11. 

The  project  has  been  scheduled  to  have  the  on-site  activities  begin  on  February  18,  1998,  immediately  after  the 
Final  Work  Implementation  Plan  has  been  approved  and  issued.  Pre-operations  activities  will  require  approximately 
two  weeks  to  complete.  During  the  first  week,  the  PTI  System  modules  will  be  positioned  and  the  PTI  modules  will 
be  interconnected.  Tie-ins  to  the  existing  SVE  system  and  utility  hook-ups  will  also  be  made  during  this  period. 
After  the  installation  is  complete,  the  second  week  will  be  required  to  complete  mechanical  start-up  and  process 
start-up  of  the  system.  During  mechanical  start-up,  the  equipment,  piping,  electrical  systems,  and  instrumentation 
systems  will  be  checked-out  for  system  integrity.  After  completing  the  mechanical  start-up,  process  start-up  will  be 
initiated  first  using  ambient  air  only  as  the  feed  gas  to  the  adsorber,  followed  by  the  processing  of  SVE  vapor. 

The  Phase  1  Parametric  Testing  activities  are  scheduled  to  begin  on  March  4,  1998.  The  activities  will  require 
approximately  three  weeks  to  complete.  Analytical  samples  will  be  taken  and  analyzed  as  scheduled  in  the  SAP. 
After  review  of  the  Phase  1  data,  the  Phase  2  Preferred  Operating  Conditions  Testing  will  begin  on  March  25,  1998. 
The  PTI  System  will  be  operated  under  steady-state  conditions  for  a  five  week  period  that  ends  on  April  29,  1998. 

During  the  five  week  period  for  Phase  2  testing,  a  visitors  day  will  be  held  (tentatively  scheduled  for  April  1,  1998) 
which  is  hosted  by  McClellan  AFB  personnel.  Presentations  will  be  made  by  both  McClellan  AFB  project  team 
members  and  PTI  project  team  members. 

After  completing  the  Phase  2  test  work,  approximately  one  week  will  be  required  to  decontaminate  the  PTI  System 
and  secure  the  PTI  modules  for  shipment  off-site.  It  is  planned  that  the  PTI  system  will  be  shipped  off-site  on  May 
6,  1998. 

PTI  will  initiate  the  preparation  of  the  Draft  Report  on  April  29,  1998.  The  Draft  Report  will  be  issued  for  review 
by  the  entire  project  team  on  May  25,  1998.  As  required  by  McClellan  AFB,  a  formal  comment  and  review  period 
will  follow  the  Draft  Report  review.  Issuance  of  the  Final  Report  is  scheduled  for  August  3 1,  1998. 
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2.7  PROJECT  TEAM  -  RESPONSIBILITIES  AND  PARTICIPANTS 

The  following  sections  identify  the  responsibilities  of  the  participants  in  the  demonstration  of  the  system.  An 
Overall  Project  Organization  chart  is  presented  in  Section  3.2,  Figure  3-1,  and  quality  assurance  personnel  are 
identified  in  Section  3.2,  Figure  3-2. 

2.7.1  McClellan  AFB 

McClellan  AFB  has  the  overall  project  responsibility  for  the  technology  demonstration.  The  McClellan  AFB 
Project  Manager  is  responsible  for  ensuring  the  completion  of  the  individual  program  tasks.  McClellan  AFB  will 
assist  in  coordinating  the  involvement  of  Clean  Sites,  Public-Private  Partnership,  and  EPA  SITE  in  this 
demonstration.  McClellan  AFB  has  assigned  the  development  of  the  Work  Implementation  Plan  to  PTI.  Craig 
Burnett  is  the  Project  Manager  for  McClellan  AFB,  Jerry  Vincent  is  the  Field  Team  Leader,  Larry  Jaramillo  is  the 
Contracting  Officer,  and  Tim  Chapman  (BDM  Management  Services)  will  serve  as  Project  Coordinator  for 
McClellan  AFB. 

2.7.2  EPA  NRMRL 

EPA  NRMRL  is  responsible  for  the  oversight  in  the  preparation  and  implementation  of  the  Technology 
Demonstration.  EPA  NRMRL  will  also  be  responsible  for  defining  and  implementing  the  quality  assurance 
programs  for  the  project.  Both  pre-operation  and  operational  audits  will  be  performed  by  EPA  NRMRL  at  the 
demonstration  site  and  at  the  analytical  laboratories.  The  EPA  Project  Manager  for  this  program  is  Paul  dePercin, 
and  Kirankumar  Topudurti  (Tetra  Tech)  will  serve  as  consultant  to  EPA  NRMRL  throughout  the  program. 

2.7.3  EPA  Technology  Innovation  Office 

EPA-TIO  will  assist  the  Public-Private  Partnership  in  gathering  input  regarding  the  development  and 
implementation  of  the  demonstration  program.  The  TIO  will  also  be  responsible  for  the  dissemination  of  the 
evaluation  results  to  the  public.  TIO  will  also  assist  in  the  resolution  of  technical  and/or  policy  issues  that  may  arise 
during  the  course  of  the  project.  TIO's  Project  Manager  for  the  Public-Private  Partnership  is  Carlos  Pachon. 

2.7.4  Clean  Sites 

Clean  Sites,  under  a  cooperative  agreement  with  EPA  TIO,  will  provide  assistance  through  facilitation  for  the 
Public-Private  Partnership.  Clean  Sites  will  coordinate  the  exchange  of  information  between  the  partners, 
McClellan  AFB,  and  PTI,  and  will  alert  the  partners  of  issues  that  arise  during  the  course  of  the  project.  Clean  Sites 
will  receive  documents  and  information  from  PTI,  McClellan  AFB,  or  other  partners  involved  in  the  demonstration, 
will  transmit  that  information  to  the  Partnership  members,  will  facilitate  the  review  and  evaluation  of  that 
information,  and  will  communicate  the  results  of  those  reviews  and  evaluations  to  PTI  and  McClellan  AFB  for  then- 
consideration.  Clean  Sites’  Project  Manager  for  this  demonstration  is  Richard  Waesche. 

2.7.5  PTI 

PTI  is  responsible  for  the  development  and  implementation  of  the  demonstration.  PTI  will  identify  technical  and 
non-technical  obstacles  that  may  interfere  with  the  timely  completion  of  the  demonstration  and  will  report  these 
items  to  McClellan  AFB  personnel.  PTI  will  perform  sampling  in  conformance  with  the  proposed  sampling  plan. 
Where  PTI  lacks  the  expertise  to  perform  a  particular  type  of  sample,  PTI  will  arrange  for  qualified  sampling 
personnel  to  take  the  samples.  PTI  will  also  be  responsible  for  packing  and  shipping  these  samples  to  the 
appropriate  analytical  laboratory.  PTI  will  document  the  activities  during  the  demonstration  and  will  prepare  die 
Final  Report.  PTI  will  also  evaluate  the  results  of  the  analytical  tests,  including  evaluation  the  results  of  the  quality 
assurance  program  established  by  the  EPA  SITE  audits.  PTI  will  be  responsible  for  the  safety  of  its  personnel.  PTI 
reports  directly  to  the  McClellan  AFB.  PTI's  Project  Manager  is  John  Ferrell,  PTI’s  Project  Director  is  Mike  Swan, 
and  PTI's  Operations  Field  Manager  is  Randy  Cooper. 
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1C  31  SVE  Vapor  Composition 
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First  Quarter  1997  Anaytical  Data 


Chemical 


Chloromethane 
Methylene  Chloride 
Chloroform 
Carbon  Tetrachloride 

1.1  Dichloroethane 

1.2  Dichloroethane 

1.1.1  Trichloroethane 
Vinyl  Chloride 

1.1  Dichloroethene 
trans-1,2  Dichloroethene 
cis-1,2  Dichloroethene 
TCE 

PCE 

1,2-Dichlorobenzene 

Dichlorodifluoromenthane  (R12) 

Trichlorofluoromethane  (R1 1) 

Trichlorotrifluoroethane  (R1 13) 

Chlorobenzene 

Benzene 

Toluene 

Ethylbenzene 

Xylene,  Total 

1,2,4-TrimethyIbenzene 

Acetone 

Other  Valatile  Hydocarbons  C-3 
Other  Valatile  Hydocarbons  C-4 
Other  Volatile  Hydrocarbons  -  C-5 
Other  Volatile  Hydrocarbons  -  C-6 
Other  Volatile  Hydrocarbons  -  C-7 
Other  Volatile  Hydrocarbons  -  C-8 
Other  Volatile  Hydrocarbons  -  C-9 
Other  Volatile  Hydrocarbons  -  C-10 
Other  Volatile  Hydrocarbons  -  C-l  1 
Other  Volatile  Hydrocarbons  -  C-l 2 


Total  Volatile  Organics  (ppmv) 


Critical  VOCs  _ 


TNMOC's  -TO-14  Reported 


4888 

•TOM 

5547 

TOM 

ppmv 

ppmv 

1.400 

3.600 

1.300 

4.100 

5.100 

3.200 

37.000 

1.700 


1.500 

5.900 

1.300 

1.300 

1.300 


1.300 

5.600 
0.840 

4.100 

4.100 

2.900 

35.000 

1.600 


1.700 

5.100 

1.200 

0.840 

0.840 


Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 
Not  Reported 


73.9  69.6 


73.900  69.620 


Not  Reported 


5638 

T014 


ppmv 


1.100 

3.200 

1.000 

3.800 
0.830 

5.000 

3.700 

3.200 

35.000 

1.800 


1.600 

1.000 

4.300 

0.830 

0.830 

0.830 


3.400 

3.800 

6.800 

12.700 


5735 

T014 


ppmv 


0.610 

2.600 

0.640 

4.100 

0.420 

3.800 

2.900 

2.200 

31.000 

1.900 


5739 

TOM 


2.900 

0.420 

0.420 

0.420 


831.2 


68. 


6200 


3.100 
0.680 

4.400 

4.100 

3.200 

2.400 
30.000 

1.800 


1.100  1.100 


3.100 


9.100 

209.580 

219.160 

100.000 

54.000 

25.000 


672.3 


55.430 


5100 


4.500 


7.900 

200.000 

200.000 

100.000 

53.000 

20.000 


639 3 


53.880 


4700 


5752 

TOM 


ppmv 


0.540 

2.800 

0.590 

4.200 

0.540 

4.300 

3.000 

2.500 

27.000 

1.600 


1.000 

2.300 

0.540 

0.540 

0.540 


5.800 


12.700 

189.460 

198.920 

120.000 


22.000 


Average 

TOM 


ppmv 


-(3) 

1.1 


664.8 


51. 


5000 


3.4 

1.0 

1.7 

10.6 

217.1 

224.1 
107.5 

56.0 

21.3 

2.0 


706.9 


62.4 


5250 


1)  Results  are  shown  for  only  those  chemicals  historically  known  to  have  been  on  site. 

2)  Numbers  shown  in  smaller  size  font  are  reported  at  the  method  detection  limit  These  chemicals  were  not 
detected  by  Method  TOM,  but  were  detected  by  Method  8021. 

3)  Dash  indicates  that  component  was  not  detected. 
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w 

Volts 

Phase 

Hz 

Amps 

max. 

Amps 

normal 

kW 

max. 

■ggH 

H.P. 

max. 

H.P. 

normal 

Concentration  Unit 

Concentrator  I.D.  Fan 

Steam  Generator 

Condensate  Return  Pump 

Cooling  Compressor 

Chilled  Water  Sytem  Pump 

Chilled  Water  By-pass  Pump 

Chilled  Water  Fan 

480 

480 

110 

208 

208 

208 

208 

3 

3 

1 

3 

3 

3 

3 

60 

60 

60 

60 

60 

60 

60 

5.5 

58.4 

3.7 

6.8 
3.4 
1.1 
1.1 

4.4 

29.2 

2.9 

5.6 

2.7 
0.9 
0.9 

4.1 
48.0 

0.4 

2.2 
1.1 
0.4 
0.4 

3.3 

24.0 

0.3 

1.9 

0.9 

0.3 

0.3 

5.00 

65.0 

0.50 

3.00 

1.50 

0.50 

0.50 

4.00 

32.5 

0.40 

2.50 

1.20 

0.40 

0.40 

Subtotals  = 

80.0 

46.7 

56.6 

31.0 

76.0 

41.4 

Photolytic  Destruction  Unit 

Reactor  - 1 

Reactor  -  2 

Reactor  -  3  (Future) 

Cooling  Water  Fan 

Primary  Scrubber  Pump 
StandbyScrubber  Pump 

Primary  Cooling  Water  Pump 
Standby  Cooling  Water  Pump 
Chemical  Feed  Pump 

Scrubber  Blowdown  Pump 

Reactor  Purge  Blower 

Scrubber  Air  Blower 

Pneumatic  transport  Blower 

Air  Compressor 

Control  Panel 

110 

110 

110 

220 

208 

208 

110 

110 

110 

110 

208 

208 

208 

110 

110 

1 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

jj 

44.0 

44.0 

8.9 
1.4 

3.9 

1.9 

1.3 

1.8 

15.5 

10.0 

B 

m 

B 

B 

10.5 

10.5 

10.5 

2.50 

0.75 

2.0 

0.75 

0.60 

0.25 

0.33 

0.33 

0.50 

1.00 

3.00 

3.0 

6.2 

6.2 

2.30 

0.60 

0.50 

0.25 

0.50 

0.70 

2.00 

1.5 

Subtotals  = 

303.3 

132.7 

35.1 

15.7 

46.4 

20.7 

110 

480 

110 

1 

3 

1 

60 

60 

60 

20.0 

15.4 

2.6 

15.0 

12.3 

2.6 

2.1 

11.8 

0.3 

1.6 

9.4 

0.3 

2.1 

12.00 

0.33 

Subtotals  = 

38.0 

29.9 

14.1 

11.2 

18.1 

Office  Area 

Plug-in  Receptacles 

Lighting 

Air-conditioner 

110 

110 

110 

H 

60 

60 

60 

20.0 

20.0 

20.0 

5.0 

5.0 

15.0 

■ 

1 

B 

2.8 

2.8 

2.8 

B9 

Subtotals  = 

i  i 

60.0 

25.0 

■B ESI 

2.6 

8.4 

3.5 

Process  Area 

Plug-in  Receptacles 

Lighting 

Area  Fan 

110 

110 

110 

■ 

60 

60 

60 

20.0 

20.0 

20.0 

5.0 

5.0 

15.0 

■ 

I 

BElj 

2.8 

2.8 

2.8 

0.7 

0.7 

2.1 

Subtotals  = 

60.0 

25.0 

6.3 

2.6 

8.4 

3.5 

Summary  of  Electrical  Loads 

110  Volt 
208  Volt 
220  Volt 
480  Volt 

110 

208 

220 

480 

i 

3 

1 

3 

60 

60 

60 

60 

44.8 

23.5 

9.7 

79.4 

19.8 

14.6 

8.9 

46.0 

44.8 
6.7 
2.0 

63.9 

19.8 

3.9 

1.8 

36.7 

59.8 

10.1 

2.5 

85.0 

26.4 

6.3 

2.3 

48.5 

480  Volt  Equivalence 

Totals  = 

480 

3 

60 

167.0 

88.6 

117.3 

62.3 

171.0 

90.8 
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Table  2-5:  Major  Deliverables  and  Milestones 

Milestone/Event 

Date/Period 

Issue  Working  Copy  of  the  WIP 

June  26,1997 

Issue  Draft  Copy  of  the  WIP 

October  6, 1997 

Issue  Final  Copy  of  WIP 

February  16, 1998 

Field  Kick-of  Meeting 

February  17, 1998 

Mobilize  to  Site 

February  18, 1998 

Initiate  Phase  1  Parametric  Testing 

March  4, 1998 

Initiate  Phase  2  Steady-State  Testing 

March  25, 1998 

Complete  Testing 

April  29, 1998 

Visitor’s  Day 

April  1, 1998 

Issue  Draft  Report  for  Project  Review 

May  25,  1998 

• 

Issue  Final  Report 

August  31, 1998 

Figure  2-7:  PTI  Site  Drawing  at  IC-31 
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Overall  Schedule  for  Demonstration  Test 
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PROCESS  FLOW  DIAGRAMS 
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Appendix  2B 


PROCESS  FLOW  BALANCE 
(Condensing  Temperature  @  35  *F 
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PROCESS  FLOW  BALANCE 
(Condensing  Temperature  @  68  *F 
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APPENDIX  2D 


Commercial  Reactor  Design 


Schematic  of  Commercial  Reactor  Interior  Components 


Water  In 


Water  Out 


UV  Lamp 
Assembly 


Reagent/Cooling 
Panel  Assembly 


agent 
Panels 


Cooling  Panel 


The  Ultravilot  Lamps  sit  between  two 
Reagent/Cooling  Panel  Assemblies. 


The  Cooling  Panels  are 
sandwiched  between  two  Reagent 
Panels 


Five  Reagent/Cooling  Panel  Assemblies  are  mounted  in  each  Reactor 
Six  rows  of  UV  Lamp  Assemblies  are  mounted  in  each  Reactor 
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SECTION  3.0 

QUALITY  ASSURANCE  PROJECT  PLAN 

The  Superfund  Innovative  Technology  Evaluation  (SITE)  Program  is  intended  to  enhance  the  development  and 
demonstration  and,  thereby,  establish  the  commercial  availability  of  innovative  technologies  for  hazardous  waste 
treatment. 

The  objective  of  the  SITE  Demonstration  Program  is  to  develop  reliable  engineering  performance  and  cost  data  on 
innovative  alternative  technologies  so  that  potential  users  can  evaluate  each  technology’s  applicability  for  a 
specific  site  compared  to  other  alternatives.  Demonstrations  are  conducted  at  hazardous  waste  sites  or  under 
conditions  that  closely  simulate  actual  wastes  and  conditions,  to  assure  the  accuracy  and  reliability  of  information 
collected. 

Data  collected  during  a  demonstration  are  used  to  assess  the  performance  of  the  technology,  the  potential  need  for 
pre-  and  post-processing  of  the  waste,  applicable  types  of  wastes  and  media,  the  potential  operating  problems,  and 
approximate  capital  and  operating  costs.  Demonstration  data  can  also  provide  insight  into  long-term  operating  and 
maintenance  costs  and  long-term  risks.  Sampling  and  analysis  procedures  are,  therefore,  very  critical.  Approved 
quality  control  procedures  must  be  stringently  followed  throughout  the  demonstration  program. 

Process  Technologies,  Inc.  (PTI)  has  prepared  this  Quality  Assurance  Project  Plan  (QAPP)  to  include  the  following 
key  elements  required  for  a  Category  II  QAPP. 

•  Project  description,  including  the  intended  use  of  the  data. 

•  Organizational  chart  and  a  delineation  of  QA/QC  responsibilities. 

•  Data  quality  objectives  for  critical  measurements,  in  terms  of  precision,  accuracy,  completeness, 
target  reporting  limits,  representativeness,  and  comparability. 

•  Site  selection  and  sampling  procedures. 

•  Analytical  and  calibration  procedures. 

•  Data  reduction,  validation,  and  reporting,  including  the  handling  of  invalid/missing  data. 

•  Internal  quality  control  checks  and  audits. 

•  Systems  and  performance  audits. 

•  Calculation  of  data  quality  indicators  (precision,  accuracy,  completeness,  and  target  reporting  limits). 

•  Corrective  actions  (criteria  and  procedures). 

•  Quality  control  reports  to  management. 

This  QAPP  follows  the  guidelines  presented  in  the  category  II  QAPP  of  the  U.S.  Environmental  Protection 
Agency’s  (EPA)  National  Risk  Management  Research  Laboratory  (NRMRL) ,  formerly  known  as  the  Risk 
Reduction  Engineering  Laboratory  (RREL).  The  QAPP  also  meets  the  requirements  of  the  base-wide  QAPP  for 
McClellan  Air  Force  Base  (AFB).  It  describes  the  methods  that  PTI  and  its  subcontractor  Best  Environmental  and 
Quanterra  will  use  to  (1)  handle  and  analyze  samples  and  (2)  perform  other  relevant  data  gathering  activities  in 
order  to  evaluate  PTI’s  system  at  McClellan  AFB.  Section  1  of  the  WIP  includes  a  brief  overview  of  the  project,  the 
participants  and  their  responsibilities.  Section  2  of  the  WIP  discusses  the  site  selection  and  a  detailed  process 
description. 
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3.1  PROJECT  DESCRIPTION 

3.1.1  McClellan  AFB:  Site  Location  and  History 

The  site  for  the  PTI  demonstration  is  located  at  Operable  Unit  A,  Site  IC  31,  located  near  the  southeast  boundary  of 
McClellan  AFB,  California.  A  description  of  the  test  site  is  provided  in  Section  2.2  of  the  Work  Implementation 
Plan.  A  description  of  the  Process  Technologies,  Inc.  (PTI)  technology  is  provided  in  Section  2.3.  Figure  2-4 
illustrates  the  basic  configuration  for  the  soil  vapor  extraction  (SVE)  and  PTI  systems  for  the  demonstration. 

3.1.2  Public-Private  Partnership  Goals  and  Project  Objectives  for  the  Demonstration 

Table  3-1  summarizes  project  measurements  to  include  critical  and  noncritical  parameters  for  the  gas  streams, 
condensate,  scrubber  blowdown,  and  reagent  panel  samples.  The  VOCs  previously  detected  at  Site  IC  31  are  listed 
in  Table  3-2.  The  primary  objectives  for  this  test,  and  a  brief  description  of  how  each  objective  will  be  evaluated 
are  listed  below: 

PI  Evaluate  whether  the  PTI  system  can  achieve  95%  overall  removal  of  total  non-methane  organic  compounds 
(TNMOC)  in  the  feed  gas  stream  at  a  90%  confidence  level. 

The  determination  of  the  TNMOC  percent  removal  for  the  PTI  system  will  be  accomplished  by  collecting  matched 
pairs  of  samples  during  Phase  2  of  die  demonstration  using  SUMMA®  canisters  and  a  grab  sampling  technique  from 
the  PTI  system  inlet  and  outlet,  (Appendices  3A,  sampling  points  A  and  B).  These  will  be  analyzed  by  EPA 
Method  TO-12,  with  the  data  used  to  calculate  the  TNMOC  removal  for  each  sampling  event,  as  well  as  an  average 
and  90%  confidence  interval  for  Phase  2  demonstration  period. 

P2  Determine  the  percent  removals  achieved  by  the  PTI  system  for  critical  VOCs  in  the  feed  gas  stream  at  a  90% 
confidence  level. 

Percent  removal  for  the  critical  VOCs  will  also  be  determined  during  Phase  2  of  the  demonstration.  The  critical 
VOCs  were  selected  from  a  composite  list  of  chemicals  from  six  sampling  events  at  site  IC  31  (January  through 
March  of  1997)  as  determined  by  TO-14  analysis.  Critical  VOCs  are  defined  as  those  which  were  present  at 
average  levels  >  1  ppmv.  A  list  of  critical  and  non-critical  VOC  can  be  found  in  Table  3-2.  The  percent  removals 
will  be  determined  by  matched  pairs  of  samples,  collected  in  the  same  manner  described  above,  from  the  inlet  (A) 
and  outlet  (B)  of  the  PTI  system.  The  sample  will  be  analyzed  by  EPA  Method  TO-14,  the  percent  removal 
calculated  for  each  sampling  event,  as  well  as  an  average  and  90%  confidence  interval  for  Phase  2  demonstration 
period. 

P3  Estimate  treatment  costs  for  the  PTI  system  to  achieve  an  average  TNMOC  removal  of  95%  for  VOC- 
contaminated  soil  vapor  at  McClellan  AFB,  in  a  1000  scfin  system. 

Cost  estimates  will  be  developed  from  data  collected  form  the  demonstration.  Standard  engineering  principles  will 
be  used  to  scale-up  costs  for  a  1000  scfin  system.  Cost  estimates  will  be  representative  of  charges  typically  assessed 
by  the  vendor  and  do  not  include  profit.  Costs  such  as  preliminary  site  preparation,  permits  and  regulatory 
requirements,  initiation  of  monitoring  and  sampling  programs,  waste  disposal  and  site  cleanup  and  restoration  are 
considered  to  be  the  responsible  party’s  (or  site  owner’s)  obligation  and  will  not  be  included  in  the  estimate.  These 
costs  tend  to  be  very  site-specific,  and  calculations  are  left  to  the  responsible  party  so  that  relevant  information  may 
be  obtained  for  specific  cases.  The  cost  analysis  will  be  included  in  the  Innovative  Technology  Evaluation  Report 
(ITER). 
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Table  3-1:  Critical  And  Noncritical  Project  Measurements 


Measurement 

Stream 

Classification 

Sample  Point* 

Phase  1 

VOCs 

Influent  and  Effluent  Gas 

cb 

A,  B 

TNMOC 

Influent  and  Effluent  Gas,  PDU 

c 

A,  B,F 

Inlet 

Phase  2 

VOCs 

Condensate,  Scrubber  discharge, 

NC 

C,  E-l,  E-2,  F, 

PDU  Influent  and  Effluent 

G, 

TNMOC 

Influent  and  Effluent  Gas 

c 

A,  B 

NOx,  03,  CO,  Phosgene 

Effluent  Gas,  PDU  Effluent 

NC 

B,  G 

Dioxins 

Effluent  Gas,  PDU  Effluent 

NC 

B,  G 

HC1,  Chlorine 

Effluent  Gas  and  PDU  Effluent 

NC 

B,  G 

TCLP  VOCs 

Reagent  Panels 

NCC 

D 

pH,  TDS,TSS,  Corrosivity 

Scrubber  Discharge 

NC 

C 

Phase  1  and  Phase  2d 

Temperature,  Pressure,  Flow  Rate 

Influent  and  Effluent  Gas, 

C 

A,  B 

Dilution  Air 

Temperature,  Pressure 

PDU  Inlet  and  Outlet 

NC 

F,  G 

Humidity 

Influent  Gas,  PDU  Effluent 

NC 

A,  G 

Volume 

Caustic,  Condensate 

NC 

C,  E-l,  E-2 

C  =  Critical 

NC  =  Noncritical 

a  See  Appendices  3A  and  3B. 

c  See  Table  3-3 

b  See  Tables  3-2  and  3-3. 

d  See  Appendix  3C  -  PTI  Field  Data  Sheet 

Table  3-2:  Target  Volatile  Organic  Compounds ,  Gas  Samples 

Compounds 

Target  Reporting  Limits* 

Classification 

Benzene 

2ppbv 

c 

Toluene 

2  ppbv 

NC 

Carbon  Tetrachloride 

2  ppbv 

C 

1,1-Dichloroethane 

2  ppbv 

C 

1 ,2-Dichloroethane 

2  ppbv 

NC 

1,1-Dichloroethene 

2  ppbv 

C 

c  is- 1 ,2-Dichloroethene 

2  ppbv 

C 

Ethylbenzene 

2  ppbv 

NC 

Trichlorotrifluoroethane 

2  ppbv 

C 

Methylene  chloride 

2  ppbv 

C 

Tetrachloroethene 

2  ppbv 

C 

1 , 1 , 1-Trichloroethane 

2  ppbv 

C 

Trichloroethene 

2  ppbv 

C 

Chloroform 

2  ppbv 

C 

Vinyl  chloride 

2  ppbv 

NC 

/w,/?-Xylenes 

2  ppbv 

NC 

o-Xylene 

2  ppbv 

NC 

TNMOC 

0.5  ppm-C 

C 

a  These  limits  may  not  be  achievable  for  PDU  Influent  samples  due  to  high  concentrations. 
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There  are  also  seven  secondary  objectives  for  this  test.  A  brief  descriptions  of  each  objective  and  of  how  it  will  be 
evaluated  is  listed  below. 

S 1 .  Determine  the  percent  removals  achieved  by  the  PTI  system  for  the  non-critical  VOCs. 

The  non-critical  VOCs  are  listed  in  Table  3-2,  and  are  defined  as  those  which  were  present  in  the  IC  31  soil  vapor  at 
average  levels  <  1  ppmv  during  the  January  through  March  1997  sampling  events.  The  percent  removal  will  be 
calculated  in  the  same  manner  as  for  the  critical  VOCs. 

S2  Determine  the  concentrations  of  hydrochloric  acid,  phosgene,  chlorine,  ozone,  carbon  monoxide,  NOx,  and 
dioxins  exiting  the  PDU  and  PTI  system. 

The  concentrations  of  HC1,  chlorine,  ozone,  carbon  monoxide,  NOx,  and  dioxins  will  be  determined  at  the  PDU 
outlet  (G)  and  the  PTI  system  outlet  (B).  Sampling  and  analysis  will  be  performed  using  Method  26  for  HC1  and 
chlorine.  Phosgene  will  be  determined  by  Method  TO-6.  Ozone,  carbon  monoxide,  and  NOx  will  be  determined 
using  continuous  emission  monitors,  sampling  three  times  for  forty  minutes  each,  during  week  7  (see  Table  3-5). 
Dioxins  will  be  collected  and  analyzed  by  Method  23.  Sampling  for  these  contaminants  will  take  place  during  week 
7  of  the  demonstration.  Sampling  methods  are  discussed  in  Section  3.4. 

53 .  Determine  the  VOC  percent  removals  achieved  by  the  PDU. 

The  percent  removals  for  VOCs  will  be  determined  by  collecting  samples  at  the  inlet  (F)  and  outlet  (G)  of  the  PDU 
in  SUMMA  canisters  for  analysis  by  Method  TO- 14.  These  will  be  collected  during  Phase  2  of  the  demonstration. 

54.  Determine  the  amount  of  VOCs  which  will  be  leached  from  the  reagent  panels  when  subjected  to  the  EPA’s 
Toxic  Characteristic  Leaching  Procedure  (TCLP,  SW-846  Methods  131 1  and  8260 A). 

Samples  of  the  reagent  panels  (sample  point  D)  will  be  collected  at  the  end  of  the  demonstration,  and  analyzed  for 
the  VOCs  listed  in  Table  3-3. 

55.  Determine  if  the  aqueous  scrubber  discharge  meets  the  McClellan  AFB  wastewater  treatment  acceptance 
criteria. 

The  scrubber  discharge  (sample  point  C)  will  be  analyzed  for  VOCs  by  EPA  SW-846  Method  8260A.  Total 
dissolved  solids  (TDS)  and  total  suspended  solids  (TSS)  will  be  determined  by  EPA  MCAWW  SW-846  Methods 
160.1  and  160.2,  respectively.  Corrosivity  will  be  determined  by  SW-846  method  1110  only  if  the  pH  is  less  than  3 
or  greater  than  1 1 .5  (per  McClellan  AFB).  The  pH  will  be  determined  with  the  pH  probe  installed  in  the  scrubber 
unit. 

56.  Characterize  the  condensate  from  the  condenser  for  disposal  purposes. 

The  condensate  will  be  characterized  using  EPA  SW-846  Method  8260A  for  VOCs,  and  SW-846  Method  1110  for 
corrosivity  (only  if  pH  is  outside  of  the  range  3-1 1.5  as  per  McClellan  AFB).  It  is  unclear  at  this  time  whether  or 
not  the  condensate  will  be  two  distinct  phases  or  an  emulsion,  therefore  appropriate  sample(s)  (E-l,  E-2)  will  be 
collected  at  the  conclusion  of  the  demonstration. 
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S7.  Document  observed  operating  problems  and  their  resolutions 

Process  operating  parameters  will  be  monitored  by  PTI  personnel  throughout  the  test  period  on  an  hourly  basis 
during  normal  work  hours  and  will  include: 

1)  Adsorber  influent--  pressure,  temperature,  SVE  vapor  flow,  total  inlet  gas  flow,  SVE  vapor  humidity, 
total  inlet  gas  humidity. 

2)  Desorber  -  pressure,  temperature,  steam  pressure,  strip  steam  flow. 

3)  Condenser  -  condensate  volume,  dilution  air  rate. 

4)  PDU  -  inlet  and  outlet  pressure  and  temperature,  cooling  water  pressure  and  temperature,  run  time, 
and  flow  rate. 

5)  Scrubber  -  pressure  drop,  scrubber  liquor  pH,  pressure  to  spray  nozzles. 

6)  Adsorber  effluent  -  pressure,  temperature,  flow  rate,  humidity. 

Table  3-4  summarizes  the  total  number  of  measurements  (including  QA  samples)  for  the  Demonstration  Test.  The 
average  percent  removal  for  the  total  VOCs  will  be  determined  by  collecting  grab  samples  in  matched  pairs  from 
the  influent  (sample  point  A)  and  effluent  (sample  point  B)  stream  of  the  PTI  system.  Percent  removal  obtained 
using  EPA  Method  TO-12  (TNMOC)  will  represent  the  total  VOC  removal.  This  data  will  be  treated  as  follows: 

The  average  removal  efficiency  will  be  calculated  by  adding  the  total  removal  efficiencies  and  dividing  by  the  total 
number  of  sample  pairs.  The  data  will  be  tested  for  normality  and  evaluated  using  the  using  the  following 
equations.  If  the  data  is  not  normally  distributed,  it  will  be  tested  for  other  distributions,  and  evaluated  using  the 
appropriate  equations  from  “Statistical  Methods  for  Environmental  Pollution  Monitoring  “  by  Richard  Gilbert,  Van 
Nostrand  Reinhold  Company,  New  York  1987. 

Each  matched  pair  of  inlet  and  outlet  concentration  data  (TNMOC)  is  denoted  by  Xjand  Yj  respectively,  i  =  1, ...,  ^ 
where  n  is  the  number  of  matched  pair  samples.  The  ratio  of  outlet  to  inlet  concentration,  Ri  =  Yi/Xl,  and  the 
average  fraction  remaining  R^  =  £  R*  /  n,  and  s  is  the  standard  deviation  of  R*vc. 

The  upper  confidence  limit  (UCL)  will  be  calculated  using  the  following  equations: 

UCL1ki  =  R,ve  +  tl<t  (s/n1/2) 

where  the  significance  level  (a)  =  0.1,  and  t,^  =  Student  t  value  at  Significance  level  of  a  and  n-1 

degrees  of  freedom. 

For  the  objective  to  be  met  (  95%  removal  at  90%  confidence  level)  UCL,^  should  be  less  than  or  equal  to  0.05. 

A  similar  procedure  will  be  followed  for  the  critical  and  noncritical  VOCs,  with  matched  pairs  of  samples  collected 
at  the  influent  and  effluent  (sample  points  A  and  B,  respectively)  and  analyzed  for  VOCs  by  EPA  method  TO- 14. 
The  average  removal  efficiency  for  each  VOC  will  be  determined  by  collecting  and  analyzing  matched  pairs  of 
samples  from  the  influent  and  effluent  stream  of  the  PTI  system.  The  average  removal  efficiency  for  each  VOC 
will  be  calculated  by  adding  the  removal  efficiencies  for  each  VOC  and  dividing  by  the  number  of  sample  pairs. 
Each  matched  pair  of  inlet  and  outlet  concentration  data  (TO-14)  is  denoted  by  X;  and  Yj  respectively,  i  =  1, ...,  n, 
where  n  is  the  number  of  matched  pair  samples.  The  ratio  of  outlet  to  inlet  concentration,  Rj  =  Y;  /  X, ,  and  the 
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average  fraction  remaining  R,ve  =  Z  Rj  /  n,  and  s  is  the  standard  deviation  of  R,ve.  The  upper  confidence  limit  (UCL) 
and  lower  confidence  limits  (LCL)  will  be  calculated  using  the  following  equations: 

UCL,^  =  R,ve  + 1,^  (s/nIfl) 

LCL,^  =  RjVe  -  t1_ot/2  n-i  (s/nic) 

where  the  significance  level  (a)  =  0. 1,  and  t,^  =  Student  t  value  at  Significance  level  of  a  and  n-1 

degrees  of  freedom. 

The  90%  confidence  limits  for  percent  removal  will  be  calculated  by  first  multiplying  the  UCL  (and  LCL)  values  by 
100  and  then  subtracting  from  100. 

PTI  claims  that  the  system  is  capable  of  removing  >95%  of  the  VOCs  entering  the  PTI  system.  This  claim  will  be 
evaluated  by  determining  the  average  percent  removal  for  total  VOCs,  as  well  as  critical  and  noncritical  VOCs.  The 
gas  stream  flow  rates  and  temperatures  will  be  measured  to  calculate  mass  removal.  The  influent  and  effluent 
streams  will  be  collected  in  SUMMA  ®  polished  stainless  steel  canisters  using  grab  sampling  technique.  The 
effluent  stream  will  be  diverted  back  into  the  SVE  gas  stream.  Gas  stream  pressures,  temperatures,  and  flow  rates 
will  be  measured  by  PTI  to  document  operating  conditions  and  are  critical  measurements. 


Table  3-3:  Target  Volatile  Organic  Compounds,  TCLP  Leachate  Samples 


Compounds 

Classification 

Benzene 1 

NC 

Carbon  tetrachloride* 

NC 

Chlorobenzene1 

NC 

Chloroform' 

NC 

1 ,4-Dichlorobenzene' 

NC 

1,1-Dichloroethane 

NC 

1 , 1  -Dichloroethene1 

NC 

cis- 1 ,2-Dichloroethene 

NC 

1,2-Dichloroethane1 

NC 

Ethylbenzene 

NC 

Freon  113  (l,l,2-Trichloro-l,2,2-trifluoroethane ) 

NC 

Methylene  chloride 

NC 

Methyl  ethyl  ketone1 

NC 

Tetrachloroethene1 

NC 

1,1,1  -Trichloroethane 

NC 

Trichloroethene* 

NC 

Toluene 

NC 

Vinyl  chloride 1 

NC 

m,  /7-Xylenes 

NC 

o-Xylene 

NC 

a  TCLP  regulated 
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Table  3-4:  Summary  of  Number  of  Measurements  Required  for  the  PTI  Test 


Measurement 

Sample 

No.  of 

Field 

Field 

Blinds 

Total 

Point 

Samples 

Duplicates 

Blanks 

Phase  1 

Influent  Gas 

Stream 

TNMOCa 

A 

6 

NA 

NA 

NA 

6 

Effluent  Gas 

Stream 

TNMOC8 

B 

6 

NA 

NA 

NA 

6 

PDU  Inlet 

VOCs  (TO- 14)* 

F 

6 

NA 

NA 

1 

7 

Phase  2 

Influent  Gas 
Stream 

VOCs  (TO- 14) 

A 

10 

1 

1 

2 

14 

TNMOC 

10 

1 

1 

NA 

12 

Effluent  Gas 
Stream 

VOCs  (TO-14) 

B 

10 

1 

1 

2 

14 

TNMOC 

10 

1 

1 

NA 

12 

Dioxins 

3 

NA 

1 

1 

5 

N0X,0„  CO 

3 

NA 

NA 

NA 

3 

Phosgene 

3 

NA 

NA 

NA 

3 

HC1,  Chlorine 

3 

NA 

NA 

NA 

3 

Scrubber 

Discharge 

VOCs 

C 

1 

NA 

NA 

NA 

1 

TDS,  TSS, 
Corrosivity,  pH 

1 

NA 

NA 

NA 

1 
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Table  3-4:  Summary  of  Number  of  Measu  rejnents^ReguimjJbrJhePTjJTestJCotU^ 


Measurement 

Sample 

No.  of 

Field 

Field 

Blinds 

Total 

Point 

Samples 

Duplicates 

Blanks 

Reagent  Panels 

D 

TCLP  VOCsc 

2 

NA 

NA 

NA 

2 

Condensate 

E-l,  E-2 

Storage 

1 

VOCs  (8260A) 

lc 

NA 

NA 

NA 

Corrosivity 

1 

NA 

NA 

NA 

1 

PDU  Inlet 

F 

VOCs  (TO-14) 

5 

NA 

NA 

NA 

5 

PDU  Outlet 

G 

VOCs  (TO-14) 

5 

NA 

NA 

NA 

5 

Dioxins 

3 

NA 

NA 

NA 

3 

NOx,  03,  CO 

3 

NA 

NA 

NA 

3 

Phosgene 

3 

-NA 

NA 

NA 

3 

HC1,  Chlorine 

3 

NA 

1 

NA 

4 

a  See  Table  3-2. 
b  See  Table  3-3. 

c  It  is  an  anticipated  that  there  will  be  two  distinct  phases,  aqueous  and  organic,  present  in  the  condensate. 
Therefore  each  phase  will  be  analyzed  for  VOCs  for  waste  characterization  purposes. 

3.1.3  Experimental  Design 

The  demonstration  will  cover  an  8  week  period  and  will  be  broken  into  two  parts,  Phase  1  and  Phase  2.  Phase  1  will 
consist  of  parametric  testing.  Feed  gas  flow  rate  from  the  SVE  and  the  condenser  temperature  will  be  varied.  For 
each  set  of  operating  conditions,  a  set  of  TNMOC  and  TO- 14  samples  will  be  collected  at  the  inlet  and  outlet,  of  the 
PTI  system  and  PDU  inlet  -  sample  points  A,  B,  and  F,  respectively.  Since  only  one  measurement  will  be  obtained 
for  each  set  of  conditions,  the  samples  will  be  collected  over  a  4  hour  period  of  time,  using  a  flow  regulator  supplied 
with  the  SUMMA  canisters.  From  this  data,  optimal  conditions  for  operation  of  the  PTI  system  will  be  determined. 
The  planned  operating  conditions  for  Phase  1  can  be  found  in  Table  2.4.  At  the  conclusion  of  Phase  1,  the  system 
will  be  shut  down  for  3  days  for  an  inspection  prior  to  the  beginning  of  Phase  2. 

Phase  2  or  “Preferred  Operating  Condition”  testing,  will  begin  during  week  4  of  the  demonstration  and  will  last  for 
5  weeks.  Gas  samples  will  be  collected  in  matched  pairs  at  the  inlet  (sample  point  A)  and  outlet  (sample  point  B)  of 
the  PTI  system  and  analyzed  for  total  non-methane  organic  carbon  (TO-12)  and  for  VOCs  by  method  TO-14. 
Samples  will  be  collected  two  days  per  week,  one  sample  pair  per  day,  for  the  remainder  of  the  demonstration. 
Sample  location  points  can  be  found  in  Appendices  3A  and  3B. 


Table  3-5:  Sampling  And  Analysis  Plan 


Parameter 

Analytical 

Method 

VOCs 

TO-14 

TNMOC 

TO-12 

CO 

10 

Ozone 

CEM 

NOx 

7E 

Dioxins 

23 

HCI,  chlorine  26 

Phosgene 

TO-6 

Parameter 

Analytical 

Method 

TCLP 

1311,  8260A 

VOCs 

8260A 

TDS 

160.1 

TSS 

160.2 

Corrosivity 

SW-846  Method 

1110 

pH 

probe 

Matrix  Parameter  Analytical 
Method 


[A]1  PTI  System  Inlet  Samples 
(gaseous) 

Week  Number 


Phase  1 
1  2  3 


Phase  2 
5  6  7 


[C]  Scrubber  Discharge  Samples 
(aqueous) 

Week  Number 


Phase  1 
1  2  3 


Phase  2 
5  6  7 
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[B]  PTI  System  Outlet  Samples  (gaseous) 


Phase  1 
2  3 


Week  Number 

Phase  2 
4  5  6 


P]  Reagent  Panels  (solid) 


Phase  1 
1  2  3 


Week  Number 

_ Phase  2 

4  5  6 


Phase  1 
1  2  3 


[E-1,  E-2 ]  Condensate  Storage  Sample  (liquid) 

_ Week  Number 

Phase  2  | 

5  6  7  8 


Sample 
1  Total 


Sample 

Total 


Sample 

Total 


VOCs  8260A 
Corrosivity  SW-846  Method 
1110 


Matrix  Parameter 


Analytical 

Method 


Phase  1 
1  2  3 


[F]  PDU  Inlet 
Week  Number 
|  Phase  2 

4  5  6  7 


Phase  1 
1  2  3 


[G]  PDU  Outlet 
Week  Number 

_ Phase  2 

4  5  6 


Sample 

Total 


VOCs 

TO-14 

TMNOC 

TO-12 

2  CO 

10 

2  Ozone 

CEM 

2  NOx 

7E 

2  Dioxins 

23 

2  HCI.  chlorine  26 

2  Phosgene 

TO-6 

Notes:  **  Denotes  one  field  duplicate  and  field  blank. 

1 .  Letter  designates  sampling  point,  refer  to  Appendices  3A,  3B. 

2.  NOx,  CO,  03-  40  min.;  HC1,  Chlorine  -60  min.;  Dioxins  - 180  min.;  Phosgene  -  60  min.  sample  times. 
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3.1.4  Schedule 

Table  2-5  identifies  all  of  the  major  technology  demonstration  activities  from  the  planning  phase  to  the  completion 
of  the  Demonstration  test.  The  field  Demonstration  test  work  is  expected  to  begin  on  March  4,  1998  and  to  be 
completed  by  April  29,  1998.  The  PTI  Final  Report  will  be  issued  on  August  31,  1998.  Technical  reports  prepared 
by  EPA  and  others  are  scheduled  for  completion  within  one  year  from  the  date  of  completion  of  the  demonstration. 
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3.2  PROJECT  ORGANIZATION 

In  developing  the  Work  Implementation  Plan  for  the  demonstration  of  PTI  System,  the  parties  involved  have 
different  responsibilities.  For  this  Demonstration,  responsibilities  are  divided  between  various  members  of  the 
Public-Private  Partnership,  including  PTI;  McClellan  AFB  and  its  contractor  BDM;  EPA-TIO  and  its  contractor 
Clean  Sites;  and  EPA-NRMRL  and  its  contractor  Tetra  Tech  EM  Inc..  Those  responsibilities  were  described  in 
Sections  1.9  and  2.7.  Overall  project  and  quality  assurance  organizational  charts  of  all  the  involved  parties  are 
presented  in  Figures  3-1  and  3-2,  respectively.  The  QA  organizational  chart  for  those  responsible  for  sampling  and 
analysis  is  presented  in  Figure  3-3.  The  quality  assurance  and  quality  control  functions  have  been  organized  to 
allow  independent  review  of  project  activities,  while  providing  ready  access  to  QC  coordination  with  the  person 
most  knowledgeable  of  the  sampling/analysis  activities. 

EPA-NRMRL  has  overall  project  responsibility  for  performing  the  evaluation  of  the  PTI  System.  The  EPA- 
NRMRL  Work  Assignment  Manager  (WAM)  is  responsible  for  overseeing  the  technology  testing  and  for  ensuring 
the  completion  of  the  individual  program  tasks  for  the  Public-Private  Partnership  by  McClellan  AFB  under  the  SITE 
Program.  PTI  has  been  contracted  to  develop  the  Work  Implementation  Plan  (WIP).  EPA  will  review  and  approve 
the  WIP.  Paul  dePercin  is  EPA-NRMRL’s  WAM.  He  has  overall  responsibility  for  data  quality,  data  compilation, 
and  preparation  of  the  final  reports  being  prepared  by  the  EPA  SITE  program.  The  EPA  QA  Officer,  Ann  Kern,  is 
responsible  for  reviewing  and  approving  this  Quality  Assurance  Project  Plan.  Tetra  Tech  will  assist  EPA-NRMRL 
in  most  of  the  tasks. 

John  Ferrell,  the  PTI  Project  Manager,  has  the  overall  responsibility  for  the  PTI  technical  effort,  including  data 
gathering/compilation  and  preparation  of  the  final  report  for  the  PTI  technology  demonstration.  This  includes  the 
timely,  cost-effective  execution  of  all  project  activities.  Mike  Swan,  the  PTI  Project  Director,  has  the  ultimate 
responsibility  for  completing  these  and  all  other  SITE  work  assignments  in  accordance  with  the  program  objectives 
and  within  schedule  and  budget  constraints.  Randy  Cooper  is  the  PTI  Field  Manager/Site  Safety  Coordinator. 


Figure  3-1:  Overall  Project  Organization  For  The  PTI  Technology  Demonstration. 


Public-Private  Partnership 
EPA  TIO  -  Carlos  Pachan 
EPA-NRMRL  -  Paul  dePercin 
SM-ALC/EMRP  -  Craig  Burnett 
Clean  Sites  -  Richard  Waesche 
CAL/EPA  -  John  Wesnousky 
Private  Partners 
PTI 
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Notes: 


Line  of  Communication 
Line  of  Authority 
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Figure  3-2:  Overall  Project  Quality  Assurance  Organization  For  The  PTI  Technology  Demonstration. 


Notes:  .  Line  of  Communication 

-  Line  of  Authority 


Section  No.:  3.2 
Revision  No.:  1 
Date:  2/16/98 
Page  4  of  6 


Figure  3-3:  PTI  Project  Organization  For  The  Demonstration. 


Notes: 


Line  of  Communication 
Line  of  Authority 
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The  Tetra  Tech  QA  Manager,  Kenneth  Partymiller  or  his  designee,  is  responsible  for  the  overall  Tetra  Tech  SITE 
QA  activities.  He  will  direct  the  review  of  the  QA  Project  Plan,  evaluate  the  QC  programs  for  Tetra  Tech,  and 
assure  that  the  results  of  all  QA/QC  activities  are  properly  documented.  The  Tetra  Tech  QA/QC  Coordinator, 
Stanley  Labunski,  will  assist  Dr.  Partymiller  to  fulfill  his  responsibilities,  which  may  include  coordinating  field  and 
laboratory  QA  activities  including  sample  tracking  and  reviewing  of  laboratory  analytical  data.  He  will  inform  Dr. 
Partymiller  nonconformance  of  field  and/or  laboratory  activities  with  reference  to  the  QA/QC  protocols  set  forth  in 
this  QAPP  and  to  summarize  ongoing  field  and  laboratory  QA  activities. 

As  Tetra  Tech’s  field  manager  for  the  sampling  effort,  Matt  Udell  or  his  designee,  will  be  responsible  for 
implementing  the  project  -specific  field  quality  control  activities.  Matt  Udell  will  participate  in  Tetra  Tech’s  on-site 
QC  activities,  document  that  on-site  sampling  protocols  (specified  in  this  QAPP)  are  followed,  and  coordinate 
record  keeping  and  data  review  and  validation  for  Tetra  Tech.  Dr.  Topudurti’s  responsibilities  include:  QAPP 
implementation,  SITE  reports  preparation,  and  monthly  communication  with  Paul  dePercin  and  other  key 
participants 

PTI’s  Field  manager,  Randy  Cooper,  will  perform  the  PTI  influent  and  effluent  gas  stream  sampling  according  to 
EPA  Method  TO- 14  and  TO- 12.  Mr.  Cooper  or  his  designee,  will  also  perform  all  measurements  for  noncritical 
parameters.  Maria  Jones  will  be  responsible  for  the  overall  technical  effort  of  the  analytical  laboratory.  These 
responsibilities  include  the  timely,  cost-effective  execution  of  all  analytical  activities  (performed  by  Quanterra)  in 
accordance  with  this  QAPP.  Ms.  Jones  will  make  weekly  phone  calls  to  John  Ferrell,  the  PTI  Project  Manager,  with 
updates  on  the  progress  of  the  project.  PH’s  contractor.  Best  Environmental,  will  be  responsible  for  collection  of 
samples  during  week  7  of  the  test.  Guy  Worthington,  Project  Manager  for  Best  Environmental,  will  coordinate  the 
sampling  and  analysis  for  the  following  analytes:  ozone,  NOx,  CO,  HC1,  chlorine,  dioxins,  and  phosgene.  The 
phosgene  analysis  will  be  performed  by  Air  Toxics  Ltd.  All  other  analyses  will  be  done  by  Quanterra. 

The  Cleans  Sites  Public  Private  Partnership  program  will  review  and  provide  McClellan  AFB  and  PTI  comments  on 
the  operation  and  evaluation  of  the  demonstration.  Additionally,  Clean  Sites  and  EPA  TIO  will  promote  interaction 
among  the  partners  with  the  objective  of  creating  demand  for  the  PTI  technology.  TIO  will  also  disseminate  the 
results  of  the  evaluation  upon  its  completion. 

McClellan  AFB  and  its  contractor  BDM  will  provide  the  site  and  required  services  and  utilities,  including 
coordination  of  the  interface  between  the  PTI  system  and  the  URS  SVE  system.  McClellan  AFB  is  also  responsible 
for  the  disposal/treatment  of  the  liquid  and  waste  streams  generated  by  the  SVE  and  PTI  systems  at  McClellan. 
Greater  detail  of  responsibilities  can  be  found  in  Section  2.7  of  the  WIP. 

The  phone  numbers  of  key  personnel  are  listed  in  Table  3-6. 
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Table  3-6:  Key  Project  Personnel  For  The  PTI  Demonstration  Test 


Name 

Paul  dePercin 
Carlos  Pachan 
Craig  Burnett 
Jerry  Vincent 
Tim  Chapman 
Larry  Jaramillo 
Kumar  Topudurti 
Matt  Udell 
Richard  Waesche 
Mike  Swan 
John  Ferrell 
Randy  Cooper 
Maria  Jones 
Guy  Worthington 


Organization 

EPANRMRL 
EPA  TIO 
SM-ALC/EMRP 
SM-ALC/EMRP 
BDM 

SM-ALC/PKOP 

Tetra  Tech 

Tetra  Tech 

Clean  Sites 

PTI 

PTI 

PTI 

Quanterra 

Best  Environmental 


Location 

Cincinnati,  OH 
Washington,  DC 
McClellan  AFB,  CA 
McClellan  AFB,  CA 
Sacramento,  CA 
McClellan  AFB,  CA 
Chicago,  IL 
Sacramento,  CA 
Alexandria,  VA 
Boise,  ID 
Boise,  ID 
Boise,  ID 

City  of  Industry,  CA 
San  Leandro,  CA 


Title 

WA  Manager 
Project  Manager 
Project  Manager 
Field  Team  Leader 
Project  Manager 
Contracting  Officer 
Project  Manager 
Field  Manager 
Project  Manager 
Project  Director 
Project  Manager 
Field  Manager 
Project  Manager 
Project  Manager 


Phone  Number 

(513)  569-7797 
(703)  603-9904 
(916)  643-0830 
(916)  643-0830 
(916)  643-1739 
(916)  643-0830 
(312)  856-8742 
(916)  852-8300 
(703)  739-1225 
(208)  385-0900 
(208)  385-0900 
(208)  385-0900 
(626)  965-1006 
(510)  278-4011 
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3.3  QUALITY  ASSURANCE  OBJECTIVES 

The  data  quality  objectives  established  for  the  demonstration  of  the  PTI  system  are  based  on  project  requirements 
and  are  designed  to  ensure  that  the  data  generated  during  the  demonstration  are  of  known  and  acceptable  quality  to 
achieve  the  project’s  technical  objectives.  This  section  of  the  QAPP  delineates  the  QA  objectives  for  each  of  the 
critical  measurements  in  terms  of  the  data  quality  indicators:  precision,  accuracy,  completeness,  target  reporting 
limits  (TRLs),  representativeness,  and  comparability.  In  Section  3.7  of  this  document,  a  summary  of  all  internal  QC 
checks  associated  with  each  method  (critical  and  non-critical)  will  be  presented.  Objectives  are  outlined  below,  and 
summarized  in  Table  3-6,  as  they  apply  to  overall  project  analyses  for  critical  parameters.  In  addition,  the 
calculation  of  data  quality  indicators  is  discussed  in  Section  3.9. 

3.3.1  Data  Quality  Indicators 

Precision:  Precision  objectives  for  the  critical  TO-14  measurements  are  given  in  Table  3-7  as  the  relative  percent 
difference  (RPD)  between  laboratory  control  samples  and  laboratory  control  sample  duplicates  (LCS/LCSD).  The 
TO-12  analyses  precision  objective  (Table  3-7)  are  given  as  the  RPD  between  laboratory  duplicates. 

Precision  objectives  for  field  sampling  activities  are  more  difficult  to  define  quantitatively.  Analysis  of  duplicate 
samples  collected  in  the  field  (field  duplicates)  have  inherent  in  the  measurement  combined  variation  due  to  field 
sampling  precision  and  laboratory  analytical  precision.  If,  overall,  the  analysis  performed  for  field  duplicates  meets 
the  analytical  precision  objectives,  then  the  sample  collection  activities  are  considered  representative  and  precise. 
Guidelines  for  evaluating  the  precision  of  field  duplicates  will  be  set  based  on  the  analytical  precision  criterion  <20 
percent,  (e.g.,  As  given  in  Table  3-7,  the  analytical  precision  criterion  for  VOCs  analyses  is  an  RPD  of  <20  percent. 
Therefore  the  guideline  for  field  duplicates  analyzed  for  VOC  and  TO-12  analyses  will  be  an  RPD  of  <30  percent). 
This  is  only  a  guideline;  actual  values  will  be  determined  from  the  results  of  field  duplicate  samples  and  analyses. 

Accuracy  Objectives  for  accuracy  as  percent  recovery  of  a  laboratory  control  sample  (LCS)  are  given  in  Table  3-7. 
This  LCS  will  contain  all  critical  VOCs  identified  in  Table  3-2.  The  LCS  will  be  obtained  from  a  source 
independent  of  the  calibration  standard.  There  are  no  LCS/LCSD  for  the  TO-12  analysis,  however,  the  samples  will 
be  analyzed  twice,  with  the  acceptance  criterion  being  an  RPD  of  <  5%,  and  the  average  value  reported. 

Completeness :  Objectives  for  data  capture,  expressed  as  completeness,  are  100  percent  for  the  critical  parameters 
during  Phase  1  and  90  percent  during  Phase  2.  Completeness  is  defined  as  the  ratio  of  the  number  of  valid 
measurements  to  the  total  number  of  measurements  planned. 

Target  Reporting  Limits:  TRLs  objectives  are  presented  in  Table  3-2.  These  TRLs  are  based  on  expected  influent 
gas  concentrations  and  primary  objectives.  These  are  the  target  reporting  limits  have  been  set  lower  than  what  is 
needed  in  order  to  meet  primary  objectives.  Due  to  high  concentrations  of  VOCs  present,  these  limits  may  not  be 
achievable  in  the  PDU  influent  sample  stream.  The  TRLs  listed  in  Table  3-2  are  set  as  low  as  possible  in  order  to 
provide  a  safety  factor  of  25.  For  example,  in  order  to  demonstrate  95%  removal  for  a  VOC  at  an  influent  level  of  1 
ppmv,  the  required  detection  level  would  be  50  ppbv.  By  setting  the  TRL  at  2  ppbv  a  safety  factor  of  25  is 
achieved,  allowing  the  primary  objectives  to  be  met  if  the  influent  concentrations  are  lower  than  anticipated.  The 
TRL  for  TNMOC  is  set  at  0.5  ppm-C.  This  allows  a  similar  safety  factor  (as  described  above  for  the  individual 
VOCs)  so  that  lower  than  anticipated  influent  concentrations  would  not  impact  the  ability  to  meet  the  primary 
objective  of  95%  removal.  The  current  TNMOC  of  the  SVE  vapor  at  IC  3 1  is  approximately  5000  ppm-C. 

Representativeness :  A  well-defined  sampling  strategy  ensures  that  the  samples  collected  are  representative  (i.e., 
exhibit  average  properties)  of  the  influent  and  effluent  streams;  this  strategy  is  presented  in  detail  in  Section  3.4. 
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The  method  of  sampling  described  and  the  number  of  samples  to  be  collected  will  help  to  ensure  the 
representativeness  of  the  contaminant  concentrations  determined. 

Comparability:  The  use  of  standard,  validated  EPA  methods  achieves  comparability  of  measurement  data. 
Reporting  the  data  in  standard  units  of  measure  as  specified  in  the  methods,  adhering  to  the  method  defined 
calibration  procedures,  and  when  possible,  meeting  the  TRLs,  all  contribute  to  the  comparability  of  the  data.  The 
use  of  EPA  methods  is  discussed  in  Section  3.5. 


Table  3-7:  QA  Objectives  For  Accuracy,  Precision,  Target  Reporting  Limits  (TRLs),  and  Completeness 


Parameter 

Classification 

Matrix 

Units 

Method* 

Accuracy**, 

Precision 

TRLd  Completeness®, 

(Sample  Point) 

%  Recovery 

RPD* 

% 

VOCs 

Critical 

Influent  gas 
stream  (A) 

ppmv 

TO-14 

70-120 

<20 

1  ppmv 

90 

VOCs 

Critical 

Effluent  gas 
stream  (B) 

ppbv 

TO-14 

70-120 

<20 

2ppbvf 

90 

TNMOC 

Critical 

Influent , 
effluent  gas 
stream 
(A,B) 

ppm-C 

TO-12 

<5 

0.5  ppm-C 

90 

a  Method  references  are  provided  in  Section  3.5. 
b  Determined  using  laboratory  control  samples  of  known  composition. 

c  Relative  Percent  Difference.  Determined  by  LCS/LCSD  for  TO-14,  duplicate  sample  analysis  for  TO-12. 
d  Target  Reporting  Limits. 

e  Phase  2  only.  Phase  1  completeness  objective  is  100%. 
f  Some  ketones  have  higher  limits. 

3.3.2  Impact  of  Not  Meeting  QA  Objectives 

The  QA  objectives  presented  in  Table  3-7  represent  the  data  quality  necessary  to  establish  the  characteristics  of  the 
inlet  and  outlet  vapor  sample  to  demonstrate  the  technology  efficiency  and  meet  the  project’s  technical  objectives. 
The  QA/QC  efforts  discussed  in  this  QAPP  focus  on  controlling  measurement  error  within  the  precision,  accuracy, 
and  completeness  limits  listed,  and  ultimately  provide  a  database  for  estimating  the  actual  uncertainty  in  the 
measurement  data  for  the  project.  QA  objectives  for  precision  and  accuracy  for  critical  measurements  will  be 
evaluated  to  see  if  the  overall,  averaged  results  for  the  project  meet  the  stated  primary  objectives.  If  these 
objectives  are  not  met,  the  precision  and/or  accuracy  of  the  derived  removal  are  decreased.  If  this  occurs,  corrective 
action  will  be  taken  as  documented  in  Section  3.7.  However,  if  the  data  quality  achieved  is  well-documented  and 
known,  then  the  project’s  technical  objectives  can  still  be  met  although  with  decreased  certainty  depending  upon  the 
variability  of  the  data.  Similarly,  if  the  completeness  objectives  are  not  met,  then  the  confidence  level  of  the 
determined  process  efficiency  will  be  decreased. 
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3.4  SAMPLING  PROGRAM 
3.4.1  Sampling  Procedures 

The  primary  objective  of  a  sampling  strategy  is  to  collect  samples  in  a  manner  which  accurately  and  precisely 
characterizes  the  properties  of  the  contaminated  gas  stream.  Samples  of  the  influent  and  effluent  of  the  PTI  system, 
influent  and  effluent  of  the  PDU,  reagent  panels,  scrubber  discharge,  and  condensate  will  be  collected.  Appendices 
3A,  and  3B  illustrate  the  SVE  and  the  PTI  system  along  with  the  location  of  each  sampling  points. 

The  purpose  of  the  influent  (sample  point  A)  gas  stream  samples  is  to  determine  the  initial  concentration  of  VOCs 
and  TNMOC  in  the  contaminated  gas  stream  entering  the  PTI  system.  The  purpose  of  the  effluent  (sample  point  B) 
gas  stream  samples  is  to  determine  the  effectiveness  of  the  PTI  system  in  removing  VOCs  and  TNMOC  and 
determine  the  respective  percent  removals. 

Samples  will  also  be  collected  from  the  PDU  outlet  (sample  point  G)  and  the  effluent  of  the  PTI  system  (B)  to 
determine  any  HC1,  chlorine,  03,  NOx,  CO,  phosgene,  and  dioxin  emissions.  The  reagent  panel  samples  will  be 
collected  (sample  point  D)  at  the  end  of  the  8-week  demonstration  and  will  be  analyzed  for  leachable  VOCs  using 
EPA’s  TCLP  Method  to  verify  that  the  panels  can  be  disposed  of  in  an  ordinary  landfill. 

The  purpose  of  the  scrubber  discharge  sample  (C)  will  be  to  determine  if  this  meets  McClellan  AFB  wastewater 
treatment  acceptance  criteria.  This  sample  will  be  analyzed  for  VOCs,  TDS,  TSS,  pH,  and  corrosivity  only  if  pH  <3 
or  >  11.5.  Condensate  samples  (E-l,  E-2)  will  be  collected  and  analyzed  for  VOCs  for  disposal  purposes.  The 
corrosivity  will  be  determined  for  the  aqueous  phase  if  the  pH  is  <3  or  >1 1.5. 

The  demonstration  has  been  broken  down  into  Phase  1  and  Phase  2.  During  Phase  1,  parametric  testing  will  take 
place  in  order  to  optimize  the  operation  of  the  PTI  system,  by  varying  the  flow  rate  of  contaminated  feed  gas 
entering  the  adsorber,  and  by  operating  the  condenser  at  two  different  temperatures.  As  these  tests  are  being 
performed,  TNMOC  (A,  B,  F)  and  VOC  (F)  samples  will  be  collected  using  flow  regulated  6  L  SUMMA®  canisters 
over  a  4  hour  period,  since  only  1  set  of  samples  will  be  obtained  per  set  of  operating  conditions.  A  total  of  6 
different  sets  of  conditions  will  be  investigated  during  this  phase  of  the  demonstration. 

During  Phase  2  (preferred  operating  conditions),  the  optimum  operating  conditions  will  be  determined  from  the 
Phase  1  test  program  and  will  be  used  for  the  remainder  of  the  demonstration.  Grab  sampling  techniques  will  be 
used  to  collect  VOC  (F)  and  TNMOC  (A,  B,  F)  samples  over  a  short  time  period  (30-60  seconds)  using  6  L 
SUMMA  canisters.  Since  the  composition  of  the  gas  should  remain  constant,  a  grab  sampling  technique  is  an 
appropriate  sampling  method  for  these  sample  streams.  Field  duplicates  will  be  collected  at  a  frequency  of  10 
percent  during  this  time  for  both  influent  (A)  and  effluent  (B)  samples. 

TNMOC  and  VOC  Sampling 

Canister  samples  will  be  collected  from  the  outlet  of  the  auxiliary  blower  from  the  SVE  system  after  mixing  with 
trim  air,  which  is  the  influent  to  the  PTI  system  (A).  Each  canister  will  be  sent  to  the  field  under  a  hard  vacuum 
(approximately  -  29  inches  Hg).  Although  the  PTI  system  is  under  approximately  -10  inches  H20,  the  vacuum  in 
the  canister  will  still  allow  for  collection  of  sufficient  sample.  Since  the  vacuum  in  the  canister  is  used  to  collect  the 
sample,  pumps  or  other  apparatus,  which  are  potential  sources  of  contamination,  are  not  needed  during  sample 
collection.  The  pressure  of  each  canister  will  be  checked  in  the  field  prior  to  use.  If  there  is  evidence  of  leakage 
(the  pressure  of  a  canister  differs  from  the  others  in  a  shipment  by  more  than  2.0  inches  Hg),  that  canister  will  not  be 
used.  The  sample  streams  are  expected  to  have  high  moisture  levels  and  may  also  have  extremely  small  particulate 
matter.  Since  high  moisture  and  any  particulate  matter  will  cause  problems  with  sampling,  measures  will  be  needed 
to  alleviate  these  problems.  To  mitigate  any  potential  problems  with  water,  the  canister  sampling  will  be  stopped 
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before  the  canister  vacuum  reaches  atmospheric  pressure.  This  will  be  achieved  by  monitoring  the  canister  vacuum 
with  an  in-line  vacuum  gauge  during  canister  filling.  This  will  eliminate  the  potential  for  water  to  condense  inside 
the  canisters  and  potentially  bias  the  sample  results.  Additionally,  when  the  canisters  are  received  in  the  laboratory, 
they  will  be  pressurized  with  ultra  high  purity  (UHP)  nitrogen  (see  Section  3. 5. 1.1)  which  will  further  reduce  the 
dew  point  of  the  vapor  stream  and  ensure  a  dry  sample.  The  particulate  matter  will  be  removed  by  an  in-line  7- 
micron  filter  located  between  the  sample  stream  and  the  canister. 

HC1  and  Chlorine 

The  emissions  of  HC1  and  chlorine  will  be  sampled  using  EPA  Method  26.  The  sampling  apparatus  consist  of  a 
probe,  heated  filter  box,  six  midget  impingers,  and  a  meter  control  module.  The  probe  is  a  Modified  Method  5 
arrangement  with  a  borosilicate  glass  liner  and  Teflon/quartz  (dependent  on  temperature)  filter,  followed  by  a 
Teflon  line  which  reaches  the  impingers.  The  first  impinger  is  empty,  the  second  and  third  contain  0.1  N  H2S04 , 
and  the  fourth  and  fifth  impingers  are  filled  with  0.1  N  NaOH,  and  the  sixth  is  a  drying  impinger.  Leak  checks  are 
performed  before  and  after  each  test  run. 

CO  Sampling 

Measurement  of  CO  will  be  conducted  using  a  Gas  Filter  Correlation  (GFC)  CO  Ambient  Analyzer  (Thermo 
Electron  Model  48)  or  equivalent  nondispersive  infrared  analyzer,  at  sample  points  B  and  G.  niese  analyses  will  be 
conducted  according  to  EPA  Method  10,  entitled  “Determination  of  Carbon  Monoxide  Emissions  for  Stationary 
Sources.” 

Phosgene  Sampling 

Phosgene  will  be  determined  using  Method  TO-6,  which  is  an  ambient  method.  The  sample  is  drawn  through  a 
series  of  midget  impingers,  with  the  volume  recorded  by  special  low  flow  dry  gas  meters.  The  impinger  solution  is 
an  aniline/toluene  solution.  Phosgene  reacts  with  the  aniline  to  form  carbanilide  which  is  quantified  by  reverse 
phase  HPLC  with  UV  detection. 

NOy  Measurement 

Measurement  of  NOx  will  be  conducted  according  to  the  specifications  of  EPA  Method  7E,  entitled  “Determination 
of  Nitrogen  Oxides  Emissions  from  Stationary  Sources  (Instrument  Analyzer  Procedure).”  The  NOx  analysis 
instrument  will  be  a  TECO  Model  10  or  equivalent  to  measure  concentrations  of  nitric  oxide  (NO)  and  total  NOx 
present  in  the  PTI  effluent  streams  (sample  points  B  and  G). 

Ozone  Measurement 

There  are  no  known  referenced  source  methods  for  monitoring  03,  only  ambient  methods.  The  ozone 
concentrations  will  be  monitored  during  week  7  using  a  Dasibi  Model  1003-AH  ozone  analyzer.  This  instrument 
operates  by  ultra-violet  (UV)  photometry,  with  UV  radiation  being  absorbed  by  ozone  in  the  sample  cell.  The 
instrument  can  compensate  for  differences  in  03  absorption  due  to  variations  in  instrument  zero  readings  and 
temperature.  The  analyzer’s  microprocessor  continuously  monitors  temperature  and  atmospheric  pressure  to  correct 
concentrations  for  gas  law  effects  and  eliminate  drift  from  these  sources.  The  system  will  be  leak  checked,  and  a 
bias  check  will  be  performed  at  the  beginning  and  end  of  the  test  series. 

Dioxin  Measurement 

Dioxin  formation  during  the  process  operation  is  unlikely.  To  confirm  whether  dioxin  formation  will  occur, 
effluent  (B)  and  PDU  effluent  (G)  gas  samples  will  be  collected  and  analyzed  for  dioxins.  Dioxin  samples  will  be 
collected  and  analyzed  using  the  procedures  specified  in  EPA  Method  23.  Gaseous  and  particulate  pollutants  are 
withdrawn  from  the  source  and  drawn  through  a  XAD  sorbent  trap  and  condenser  before  entering  the  five 
impingers.  Filterable  particulate  is  captured  in  the  front  half  (before  the  filter)  and  condensable  gaseous  emissions 
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are  collected  and  recovered  from  the  XAD/sample  line/impingers.  The  first  impinger  is  empty,  the  second  and  third 
impingers  both  contain  H20;  a  fourth  impinger  is  left  empty  and  the  fifth  impinger  contains  silica  gel  (desiccant). 
Sampling  system  leak  checks  are  performed  before  and  after  each  test  run.  The  analysis  is  performed  using  high 
resolution  gas  chromatography  /  mass  spectrometry. 

TCLP  VOC  Measurement  of  Reagent  Panels 

The  purpose  of  collecting  reagent  panel  samples  is  to  determine  whether  the  panel  can  be  disposed  of  in  a  ordinary 
landfill  following  the  treatment  process.  It  is  anticipated  that  the  reagent  panels  will  not  require  removal  or 
replacement  during  the  8-week  demonstration  period  and  will  be  sampled  at  the  end  of  the  demonstration.  The 
PDU  is  made  up  of  two  photolytic  reactors  in  parallel,  each  containing  twelve-7/8”  thick  reagent  panels,  and  a 
scrubber  component.  At  the  end  of  the  demonstration  the  photolytic  reactors  will  be  opened  in  order  to  sample  the 
reagent  panels.  Reagent  panels  1, 2,  11,  and  12  will  be  sampled  which  corresponds  to  gas  flow  in  the  influent  and 
effluent  sections  of  each  photolytic  reactor.  Each  panel  will  have  one  3  inch  x  3  inch  section  removed  from  the 
center  of  the  reagent  panel.  Sections  from  reagent  panels  1  and  2  from  each  of  the  photolytic  reactors  will  be  placed 
in  a  32  oz.  sample  jar  with  minimal  headspace.  Samples  from  reagent  panels  1 1  and  12  will  be  collected  in  a  like 
manner,  resulting  in  total  of  two  samples;  the  inlet  consisting  of  reagent  panels  1  and  2,  and  the  outlet  comprised  of 
reagent  panels  1 1  and  12,  from  both  reactors.  These  samples  will  be  composited  in  the  laboratory  using  equal 
amounts  of  each  panel  and  physically  broken  into  small  pieces  by  crushing  with  a  spatula  or  other  suitable  device 
prior  to  extraction. 

EPA’s  TCLP  will  be  implemented  to  determine  whether  the  reagent  panel  is  non-hazardous  and  suitable  for  disposal 
in  a  ordinary  landfill.  The  composited  inlet  reagent  panel  sample  will  be  analyzed  first,  and  if  the  results  are  less 
than  the  allowable  limits  for  VOCs,  the  outlet  sample  will  not  be  analyzed,  since  the  inlet  sample  would  have  the 
greatest  probability  of  being  contaminated  with  VOCs.  However,  if  the  inlet  sample  does  not  meet  the  TCLP 
criteria,  the  outlet  sample  will  be  analyzed.  Table  3-4  summarizes  the  total  number  of  samples  required  for  the 
reagent  panels. 

Scrubber  Discharge  and  Condensate  Sampling 

At  the  end  of  the  demonstration  samples  of  the  scrubber  discharge,  and  the  condensate  will  be  sampled.  The 
purpose  of  analyzing  the  condensate  is  for  disposal  purposes.  The  scrubber  discharge  is  being  analyzed  to 
determine  if  it  meets  the  acceptance  criteria  of  McClellan  AFB’s  waste  water  treatment  facility.  The  scrubber 
discharge  sample  will  be  collected  from  a  drain  valve  near  the  bottom  of  the  scrubber  solution  storage  tank.  The 
condensate  sample  will  be  collected  using  a  drum  thief  (a  large  glass  pipet)  from  the  top  of  the  condensate  storage 
tank. 

Table  3-8  indicates  the  sampling  method,  analysis  parameter,  container  size,  and  sample  quantity  required  for 
analysis  for  the  samples  to  be  collected  by  Best  Environmental  and  PTI  during  the  demonstration. 

Field  Blanks  and  Field  Duplicates 

Field  blanks  for  TO- 12  and  TO- 14  by  opening  valve  on  the  SUMMA  canister  near  the  PTI  equipment  trailer  and 
collecting  a  grab  sample  over  a  time  period  of  30-60  seconds.  Field  duplicates  (TO-12,  TO-14)  will  be  collected  by 
sequentially  filling  one  canister  after  another.  The  SOP  for  collection  of  SUMMA  canister  samples  can  be  found  in 
Appendix  D.  Field  blanks  will  be  collected  to  the  same  vacuum  level  as  the  samples. 

Table  3-9  summarizes  the  preservation  and  holding  times  for  the  gas,  liquid,  and  reagent  panel  samples. 
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3.4.2  Sample  Preservation  and  Holding  Times 

Table  3-8:  Summary  Of  Laboratory  Analyses  And  Sample  Quantity  Requirements 


Sample  Type 

Sampling  Method 

Analysis 

Parameter 

Sample  Quantity  Required 
for  Analysis 

Container  Size 

Gas  Stream 

Composite3,  Grab 

VOCs5  ‘ 

850  mL 

SUMMA  Canister 

Gas  Stream 

Composite3,  Grab 

TNMOC 

400  mL 

SUMMA  Canister 

Gas  Stream 

Grab 

CO,  NOx,  03 

NA 

CEM 

Gas  Stream 

Method  26 

HC1,  chlorine 

lOOmL 

Impinger  catches 

Gas  Stream 

Method  23 

Dioxins 

NA 

XAD  cartridge, 

Gas  Stream 

TO-6 

Phosgene 

10  mL 

probe  and  nozzle 
rinses  with  acetone, 
dichloromethane, 
and  toluene 
Impinger  catches 

Reagent  Panels 

Grab 

VOC  TCLP 

200  g 

2-32  oz.  glass  jars 

Scrubber 

Grab 

VOCsc 

5  mL 

2  -  16  oz.  glass  jar 

Discharge 

Condensate 

Grab 

TDS,  TSS, 
corrosivity 

VOCsc 

8  oz. 

5  mL 

2-16oz 

Polyethylene 

bottles 

2  -  8  oz.  glass  jars 

a  Composite  samples  (4  hour)  will  be  taken  during  Phase  1,  grab  samples  during  Phase  2. 
b  One  SUMMA  canister  will  provide  enough  sample  for  VOCs  by  TO-14  and  TO-12  (TNMOC)  analysis, 
c  Headspace  should  be  minimized  for  all  samples  requiring  VOC  analysis. 


Table  3-9:  Required  Preservation^rechniques_AndJiolding_Tinies 


Analysis  Parameter 

Sample  Type 

Preservation 

Maximum  Holding  Time  (days) 

VOCs,  TNMOC 

Canister 

None 

30  days 

HC1,  Chlorine 

Impingers 

None 

28  days 

Dioxins 

XAD-2  cartridge 

4°±2C 

30  days  to  extraction;  45  days  to 

analysis  from  collection 

TCLP  VOCs 

Leachate/Extract 

4°  ±2  C,  minimal 

14  days  to  extraction;  14  days 

headspace 

from  extraction  to  analysis 

Phosgene 

Impingers 

None 

30  days 

VOCs 

Liquid 

4°  +2  C,  minimal 

14  days 

(Condensate, 

headspace 

Scrubber 

discharge) 

TDS,  TSS, 

Liquid 

None 

7  days 
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3.4.3  Process  Monitoring 

PTI  will  be  responsible  for  monitoring  the  operational  parameters  of  its  system,  including: 

•  Adsorber  Inlet  and  Outlet  effluent-  pressure,  temperature,  humidity,  vapor  flows. 

•  Desorber  -  pressure,  temperature,  steam  pressure,  strip  steam  flow. 

•  Condenser  -  condensate  accumulation,  dilution  air  rate. 

•  PDU  -  inlet  and  outlet  pressure  and  temperature,  cooling  water  pressure  and  temperature,  run 
time,  and  flow. 

•  Scrubber  -  pressure  (AP),  scrubber  liquor  pH,  pressure  to  spray  nozzles. 

A  standard  pitot  tube  and  direct  read  thermometer  will  be  used  to  monitor  the  flow  rate  and  temperature  of  gas 
entering  and  exiting  the  PTI  system.  A  separate  standard  pitot  tube  will  be  installed  in  the  centroid  of  the  inlet  and 
outlet  ducts.  The  pitot  tube  will  be  used  to  measure  the  differential  head  pressure  produced  by  the  flow  of  gas 
across  the  head  of  the  pitot  tube.  The  differential  pressure  will  be  measured  with  a  magnehelic  differential  pressure 
gauge.  The  pitot  tube  will  be  visually  inspected  periodically  to  ensure  the  holes  are  not  blocked  or  plugged. 
Humidity  will  be  determined  using  a  thermohygrometer. 

For  purposes  of  determining  flow  rate,  the  molecular  weight  of  the  gas  will  be  assumed  to  be  the  same  as  ambient 
air  (e.g.,  28.84  lb/lb-mole).  It  is  not  expected  for  the  concentration  and  flow  rates  to  vary  significantly  during  this 
program.  A  separate  J-type  thermocouple  will  be  installed  at  both  the  inlet  and  outlet  locations  of  the  photolytic 
reactors.  A  digital  temperature  read  out  will  be  used  to  convert  the  thermocouple  voltages  into  temperature 
readings.  The  pitot  tube  and  manometer  will  not  require  any  calibration,  as  they  both  are  reference  devices.  The  J- 
type  thermocouples  and  magnehelics  were  calibrated  at  the  factory. 

Caustic  volumes  will  be  recorded  in  the  field  log  book  when  each  batch  of  scrubber  solution  is  prepared.  The  total 
volume  of  the  scrubber  solution  is  a  known  volume,  and  will  be  recorded  prior  to  discharge  as  wastewater.  The 
condensate  level  will  be  determined  by  measuring  the  levels  in  the  holding  tank  and  the  day  tank  and  recorded  on 
the  field  data  sheet  (Appendix  3C). 

A  summary  of  all  measurements  to  be  recorded  by  PTI  is  shown  in  Appendix  3C. 

3.4.4  Sample  Identification 

All  samples  will  be  given  a  unique  sample  identification  number,  which  will  identify  its  sample  media  type,  the  date 
and  sample  point,  and  the  sample  type  (regular,  blank,  duplicate).  This  information  will  facilitate  data  manipulation 
should  the  analytical  data  be  loaded  into  a  data  base.  Each  sample  number  will  have  five  distinct  parts.  An  example 
sample  number  is  shown  below. 

Example  Number:  PT-A-090 1 97-R-00 1 

The  first  two  letters  designate  the  sample  as  being  from  the  PTI  monitoring  program,  the  second  part  designates  the 
sample  point  (as  identified  in  the  PTI  Sampling  and  Analysis  Program,  Attachment  3A  and  3B).  The  third  part 
designates  the  date  the  sample  was  collected  (MMDDYY).  The  following  letter  indicates  sample  type:  R  for 
Regular,  D  for  Field  Duplicate,  and  B  for  blank  sample.  The  last  three  digits  are  the  sequential  sample  number  for 
that  sample  point.  Each  value  will  start  with  001  and  continue  until  the  program  is  complete.  The  blind  samples 
will  also  be  designated  as  R,  and  have  unique  numbers  in  the  field  for  sample  identification.  The  field  log  book  will 
note  the  blind  samples.  The  blind  samples  will  be  prepared  using  the  same  containers  (canisters)  provided  by  the 
lab  for  investigative  samples.  Dioxin  and  HC1  samples,  which  have  more  than  one  component,  will  be  labeled  with 
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one  sample  number  for  each  sample  train.  Individual  components  will  be  labeled  with  appropriate  additional 
information,  such  as  “second  impinger  catch”  or  “toluene  rinse”. 

The  example  number  would  be  read  as:  PTI  monitoring  program,  Adsorber  influent  sample  -  gaseous,  September  9, 
1997,  regular  sample,  first  sample  collected  during  the  program.  At  the  time  of  sample  collection  the  temperature, 
pressure,  and  flow  rate  (where  applicable)  at  that  sample  point  will  be  recorded. 

Section  3.4.5 

Field  Documentation 


All  handwritten  documentation  must  be  legible  and  completed  in  permanent  ink.  Corrections  must  be  marked  with 
a  single  line,  dated,  and  initialed.  All  documentation,  including  voided  entries,  must  be  maintained  within  project 
files.  Field  documentation  shall  consist  of  a  project  logbook,  one  or  more  site-specific  field  logbooks,  field  forms, 
sample  logs/labels,  and  an  equipment  calibration  log  (where  applicable).  All  logbooks  must  be  permanently  bound 
with  hard  covers  and  have  sequentially  numbered  pages.  In  addition,  each  logbook  will  be  uniquely  identified  and 
sequentially  numbered.  Logbooks  will  be  maintained  on-site  until  complete,  then  stored  in  the  project  files. 

Project  Logbooks 

The  project  logbook  chronicles  all  field  investigation  activities,  but  does  not  have  the  same  level  of  detail  as  the 
field  logbook.  It  delineates  conditions  and  activities  occurring  on  a  given  day  and  references  the  appropriate  field 
logbooks  and  forms  for  specific  information.  The  project  logbook  is  also  used  to  record  all  field  changes  along  with 
supporting  rationale. 

The  senior  person  responsible  for  the  field  effort  (Field  Manager)  is  also  responsible  for  completing  the  project 
logbook,  usually  at  the  end  of  each  work  day.  This  individual  must  sign  and  date  the  logbook  at  the  end  of  each 
day’s  entry.  All  partially  used  pages  must  be  lined  out  to  prevent  data  entry  at  a  later  date.  The  front  cover  or  first 
page  of  the  project  logbook  must  list  the  project  name,  the  project  number,  and  dates  of  use.  The  following  items 
are  to  be  included,  as  appropriate  to  the  work  scope,  in  the  project  logbook: 

•  Date. 

•  Weather  conditions. 

•  List  of  all  project  personnel,  by  name,  title,  organization,  and  purpose,  who  entered  the  project  area 
during  the  day. 

•  Reference  to  all  field  logbooks  used  during  the  day,  by  logbook  number  and  pages. 

•  Brief  descriptions  of  sampling  activities. 

•  Field  changes  or  variances  with  references  to  the  appropriate  documentation  of  these  changes. 

•  Record  of  equipment  decontamination,  with  references  to  any  specific  documentation  information. 

•  Chain-of-custody  (COC)  details,  including  COC  identification  number,  shipping  receipt  (air  bill) 
numbers,  sample  identification  numbers,  and  any  pertinent  information  relative  to  any  specific 
calibration  logs. 

•  Specific  comments  relative  to  peculiar  problems  that  occurred  during  the  day,  if  any,  and  their 
resolution. 

•  A  record  of  telephone  calls  (incoming  and  outgoing)  pertaining  directly  to  the  decision-making 
process  of  the  Demonstration  and  a  brief  description  of  the  content  of  these  conversations. 
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Field  Logbooks 

All  information  required  on  the  cover  or  first  page  of  the  project  logbook  must  also  be  provided  on  the  cover  of 
each  field  logbook.  Entries  in  the  field  logbook  must  be  made  in  real  time  and  must  be  signed  by  the  responsible 
person  at  the  end  of  each  day.  Unused  pages  and  portions  of  pages  must  be  lined  out  to  prevent  entry  of  additional 
information  at  a  later  date.  Field  logbook  pages  as  well  as  the  logbooks  themselves  will  be  sequentially  numbered. 
The  following  are  to  be  included  in  field  logbooks: 

•  Date  and  time  of  specific  activities. 

•  Weather  conditions. 

•  Names,  titles,  and  organization  of  personnel  on  site,  names  of  visitors,  and  times  of  visits. 

•  Field  observations  to  include,  for  example,  specific  details  regarding  sampling  activities,  (including 
type  of  sample,  time  of  sample,  and  sample  numbers),  a  description  of  any  field  tests  and  their  results, 
and  references  to  any  field  forms  used. 

•  A  description,  in  specific  detail,  of  samples  collected  and  duplicates  or  blanks  that  were  prepared.  A 
list  of  all  sample  identification  numbers,  packaging,  and  COC  form  numbers,  pertinent  to  each  sample 
or  a  reference  to  the  appropriate  documentation  should  be  noted. 

•  Initial  and  final  canister  pressures. 

•  Specific  problems,  including  equipment  malfunctions,  and  their  resolutions. 

•  A  list  of  the  time,  equipment  type  and  decontamination  procedure  followed  (if  different  from  the 
project  work  implementation  plan)  or  a  referenced  to  the  appropriate  documentation. 

Additional  information  may  be  recorded  on  field  and  laboratory  data  sheets  at  the  discretion  of  the  logbook  user. 
The  entries  should  be  initialed  and  dated  by  the  individuals  maintaining  the  log  book. 

3.4.6  Equipment  Decontamination 

Canisters  must  be  clean  and  free  of  contaminants  prior  to  sample  collection.  The  canisters  are  cleaned  using  a 
combination  of  heated  purge  and  evacuation  cycles.  The  cleaning  cycle  consists  of  canister  evacuation,  dry  N2 
purges,  and  humid  N2  purges  while  being  held  at  100°C  (this  will  be  done  at  the  laboratory).  The  canisters  are  left 
under  vacuum  until  used.  Five  percent  of  the  canisters  are  analyzed  by  Method  TO- 14;  individual  contaminant 
concentrations  must  be  <  2  ppbv. 

3.4.7  Sample  Custody 

Table  3-9  provides  a  list  of  the  sample  custodians  in  the  PTI  demonstration  project. 


Table  3-10:  Sample  Custodians  In  The  PTI  Demonstration  Project 


Name 

Organization 

Title 

Mike  Wiley 

Best  Environmental 

Field  Technician 

Randy  Cooper 

PTI 

Field  Manager 

Jan  Dalman 

Quanterra  (City  of  Industry) 

Sample  Control 

Donna  Christmon 

Quanterra  (West  Sacramento) 

Sample  Control 

Debbie  Pearce 

Air  Toxics  Ltd. 

Sample  Control 

The  possession  of  samples  or  other  evidence  shall  be  traceable  beginning  at  the  time  samples  are  collected.  This 
will  be  accomplished  through  the  use  of  COC  procedures.  COC  forms  (Figure  3-5)  will  accompany  the  sample 
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shipment  and  will  be  shipped  in  the  appropriate  shipping  container  (cooler).  Copies  of  the  completed  COC  forms 
will  be  included  in  appropriate  data  validation  packages.  A  sample  is  said  to  be  under  custody  if: 

•  It  is  in  an  individual’s  physical  possession. 

•  It  is  in  the  individual’s  view,  after  being  in  his/her  possession. 

•  It  was  in  the  individual’s  physical  possession  and  he/she  secured  it  to  prevent  tampering. 

•  It  is  placed  in  a  designated  secure  area. 

Field  Custody  Procedures 

1.  To  simplify  the  COC  record,  as  few  people  as  possible  should  handle  the  samples  or  physical 
evidence.  For  this  reason,  one  individual  from  the  field  sampling  team  will  be  designated  as  the 
responsible  individual  for  all  sample  transfer  activities.  This  field  manager  will  be  personally 
responsible  for  the  care  and  custody  of  the  samples  collected  until  they  are  properly  transferred  to 
another  person  or  facility. 

2.  Field  documentation  of  each  sample  will  be  made  on  a  sample  logsheet  or  site  logbook  entry.  This 
documentation  of  each  sample  will  be  made  in  ink  and  will  consist  of,  at  a  minimum,  entry  of  the 
sample  identification  number,  the  sample  location,  and  the  time  /date  of  collection. 

3.  All  samples  will  be  accompanied  by  a  COC  record  similar  to  the  example  presented  in  Figure  3-4. 
This  record  will  document  the  transfer  of  custody  of  samples  from  PTI  to  Quanterra.  Each  change  of 
possession  must  be  accompanied  by  a  signature  for  relinquishment  and  receipt  of  the  samples. 

4.  Completed  COC  forms  will  be  placed  in  a  plastic  cover  and  placed  inside  of  the  shipping  container 
used  for  sample  transport  from  the  field  to  the  laboratory. 

5.  When  samples  are  relinquished  to  a  shipping  company  for  transport,  the  tracking  number  from  the 
shipping  bill/receipt  will  be  recorded  on  the  COC  form  or  in  the  project  logbook. 

6.  Custody  seals  will  be  used  on  the  shipping  containers  when  samples  are  shipped  to  the  laboratory  to 
ensure  no  sample  tampering  occurred  during  transportation.  Custody  seals  will  also  be  used  on 
individual  sample  jars  and  will  be  signed  and  dated  by  the  field  sample  custodian. 

Laboratory  Custody  Procedures 

The  Quanterra  laboratory  sample  custodian  or  designated  alternate  will  receive  and  assume  custody  of  samples  until 
they  have  been  properly  logged  into  the  laboratory  and  stored  in  a  secure  area.  Upon  receipt  of  a  sample  shipment, 
the  shipping  container  will  be  inspected  for  security  seals  before  it  is  opened.  For  canister  samples,  the  shipping 
container  will  be  opened  and  the  canisters  inspected  for  damage  (i.e.  broken  handles,  valve  stems).  The  COC  form 
will  be  compared  to  the  canisters  for  accuracy.  The  remaining  canister  vacuum  will  be  checked  and  evaluated  for 
leakage  by  comparing  the  initial  and  final  vacuums  measure  in  the  field  to  those  measured  in  the  lab.  Any 
difference  of  over  2.0  inches  Hg  will  be  reported  to  the  PTI  Project  Manager,  and  the  canister  assumed  to  be  a 
leaker.  Finally,  the  canisters  will  be  diluted  with  UHP  nitrogen  and  placed  in  a  secure  area  at  room  temperature. 

For  samples  in  glass  jars,  the  sample  custodian  will  open  the  shipping  container  and  check  for  breakage  or  evidence 
of  leaks.  The  temperature  of  the  ice  chest  will  be  measured  upon  receipt,  and  inspected  for  COC  forms.  The 
temperature  will  be  recorded  on  the  COC  document  and  dated  and  signed.  If  the  temperature  is  above  6°C,  the  PTI 
Project  Manager  will  be  notified. 
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The  sample  custodian  will  verify  that  all  information  on  the  sample  labels  is  correct  and  in  accordance  with  the 
COC  forms  and  will  sign  for  receipt.  The  COC  form  will  be  retained  in  the  project  file,  and  a  copy  will  be  returned 
to  the  PTI  Project  Manager  to  verify  receipt.  Any  discrepancy  between  the  samples  and  the  COC  information,  any 
broken  sample  containers,  any  leaking  canisters,  or  any  other  abnormal  situation  will  be  reported  to  Quanterra’s 
manager.  PTI  will  be  informed  of  the  problem,  and  corrective  action  options  will  be  discussed  and  implemented. 
Notations  of  the  problem  and  resolution  will  be  made  on  the  COC  form  and  initialed  and  dated  by  the  sample 
custodian. 

3.4.8  Sample  Packaging  and  Shipping 

Canister  samples  collected  should  be  packaged  and  shipped  as  follows: 

1 .  Place  each  canister  in  dedicated  shipping  container. 

2.  Fill  the  shipping  container  with  packing  material  if  needed. 

3.  Place  the  required  paperwork  (e.g.,  COC  records)  going  to  the  laboratory  inside  an  envelope  and  place 
inside  shipping  container. 

4.  Close  the  box  and  place  at  least  two  custody  seals  over  the  edges  (one  on  the  top  and  one  on  the 
bottom). 

5.  Deliver  the  shipping  container  to  Federal  Express  (or  other  express  carrier),  using  a  standard  airbill. 
Samples  collected  in  glass  jars  should  be  packaged  and  shipped  as  follows: 

1 .  Place  custody  seals  over  the  lids  of  each  sample  jar.  Place  each  sample  bottle  in  a  plastic  bag  and  seal 
the  bag. 

2.  Fill  a  rigid  insulated  shipping  container  (cooler)  one  quarter  full  of  packing  material. 

3.  Place  sample  containers  in  cooler,  allowing  space  between  sample  containers. 

4.  Fill  several  plastic  bags  with  ice,  seal  the  bags,  and  place  the  ice  between  samples. 

5.  Fill  the  cooler  with  packing  material. 

6.  Place  the  required  paperwork  (signoff  on  COC  form)  going  to  the  lab  inside  a  plastic  bag  and  tape  it  to 
the  inside  of  the  cooler  lid. 

7.  Close  the  cooler,  seal  it  with  strapping  tape,  and  place  at  least  two  custody  seals  over  file  edges  (one 
on  the  front  and  one  on  the  back). 

8.  Turn  samples  over  to  Federal  Express.  Try  to  ship  samples  on  Tuesday  through  Thursday  to  insure 
that  temperature  will  hold. 

All  SUMMA  canister  samples  are  to  be  shipped  to:  Quanterra  Incorporated,  18501  East  Gale  Ave.,  City  of 
Industry,  CA,  91748  (phone  (626)  965-1006). 

All  HC1,  chlorine,  and  dioxin  samples  will  be  shipped  to:  Quanterra  Incorporated,  880  Riverside  Parkway,  West 
Sacramento,  CA  95605  (phone  (916)  373-5600). 

All  TDS,  TSS,  scrubber  liquor  and  condensate  samples  for  VOCs,  and  reagent  panel  (TCLP  VOCs)  samples  will  be 
shipped  to:  Quanterra  Incorporated,  1721  South  Grand  Avenue,  Santa  Ana,  CA  92705  (phone  (714)  258-8610. 

The  Phosgene  samples  will  be  shipped  to:  Air  Toxics  Ltd.,  180  Blue  Ravine  Road,  Suite  B,  Folsom,  CA  95630 
(phone  (916)985-1000). 

The  corrosivity  (EPA  Method  1 1 10)  will  be  done  by  Nevada  Environmental  Laboratory,  1030  Matley  Lane,  Reno, 
NV  89502  (phone  (702)  348-2522). 
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3.5  ANALYTICAL  PROCEDURES  AND  CALIBRATION 

The  selection  of  appropriate  methods  to  prepare  and  analyze  the  samples  from  the  PTI  technology  demonstration 
was  based  on  the  specific  analytes  of  interest,  the  sample  matrix,  and  the  minimum  detectable  concentrations 
needed  to  verify  the  developer’s  claims  and  meet  the  project  objectives  discussed  in  Section  3.1.  The  references 
used  are  as  follows: 

(1)  Test  Methods  for  Evaluating  Solid  Waste,  Volumes  1A-1C:  Laboratory  Manual,  Physical/Chemical 
Methods;  and  Volume  II:  Field  Manual,  Physical/Chemical  Methods,  SW-846,  Third  Edition.  Update 
IIB.  Office  of  Solid  Waste,  U.S.  Environmental  Protection  Agency,  Document  Control  No.  955-001- 
00000-1,  January ,  1995. 

(2)  Compendium  of  Methods  for  the  Determination  of  Toxic  Organic  Compounds  in  Ambient  Air,  EPA 
600  /  4-84  /  041,  April  1984. 

(3)  Code  of  Federal  Regulations  (CFR)  1997.  Title  40.  Part  60. 

(4)  U.S.  Environmental  Protection  Agency  (EPA).  Methods  for  Chemical  Analysis  of  Water  and  Wastes. 
Environmental  Monitoring  and  Support  Laboratory.  Cincinnati,  Ohio.  EPA-600/4-79-020.  March 
1983. 

(5)  Dasibi  Model  1003-AH  ozone  analyzer.  Principle  of  operation  is  by  UV  photometry. 

Table  3-11  summarizes  the  preparation  and  analytical  methods  chosen  for  this  Demonstration  program.  The 
analytical  method  for  the  critical  VOC  measurement  is  summarized  in  Section  3.5.1  and  calibration  procedures  are 
discussed  in  Section  3.5.2. 

3.5.1  Analytical  and  Preparation  Procedures 

The  analytical  procedures  to  be  employed  for  the  project  measurements  are  described  in  the  following  subsection. 
Specific  QC  procedures  and  acceptance  criteria  are  presented  in  Section  3.7. 

VOC’s  by  Method  TO-14  -  SCAN  (Influent/Effluent  Gas  Stream) 

The  analysis  of  volatile  organic  compounds  that  are  collected  in  SUMMA®  polished  stainless-steel  canisters  will  be 
performed  using  a  gas  chromatograph  /  mass  spectrometer  operated  in  the  scan  mode  (GC/MS-SCAN).  Once  the 
samples  are  received  in  Quanterra’s  lab,  the  sample  canisters  will  be  checked  against  the  COC  forms  to  ensure  that 
all  the  necessary  data  are  complete  and  the  field  pressures  are  compared  to  the  lab  measurements  to  verify  that  the 
canisters  did  not  leak  in  transit.  The  canisters  will  then  be  pressurized  with  UHP-grade  nitrogen  to  dilute  the  sample 
and  facilitate  its  removal  from  the  canister. 

A  measured  volume  of  the  gas  sample  is  cryotrapped  at  <  -150°C,  then  rapidly  heated  to  volatilize  the  trapped 
sample  onto  the  GC  column,  and  starting  the  data  acquisition.  The  target  compounds  identified  in  Table  3-2  will  be 
quantified,  as  well  as  any  others  on  the  TO-14  analyte  list. 
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TABLE  3-11:  Preparation  And  Analytical  Methods  For  The  PTI  Site  Demonstration 


Parameter 

Sample  Location(s)1 

Preparation 

Method 

Analytical  Method 

Reference(s) 

TMNOC 

A,  B 

NA 

TO-122 

2 

VOCs 

A,  B,  F,  G 

NA 

TO-14  -  SCAN2 

2 

HC1,  chlorine 

B,  G 

NA 

EPA  26 

3 

NOx 

B,  G 

NA 

EPA7E 

3 

CO 

B,  G 

NA 

EPA  10 

3 

Ozone 

B,  G 

NA 

CEM 

5 

Phosgene 

B,  G 

NA 

TO-6 

2 

Dioxins 

B,  G 

NA 

EPA  23 

3 

VOCs 

C,  E-l,  E-2 

NA 

8260A 

1 

TDS 

C 

NA 

160.1 

4 

TSS 

C 

NA 

160.2 

4 

Corrosivity 

C,  E-l,  E-2 

NA 

EPA  1110 

1 

pH 

C 

NA 

probe 

TCLP 

1311 

VOCs 

D 

NA 

8260A 

1 

1  Sample  locations  shown  in  Appendices  3A  and  3B. 


2  The  Quanterra  Standard  Operating  Procedures  (SOPs)  for  Methods  TO- 14  and  TO- 12  are  confidential  and 
cannot  be  included  in  this  document.  Sufficient  detail  has  been  presented  to  allow  an  appropriate  review. 

Total  Non-Methane  Organic  Carbon  (TNMOC)  by  TO-12. 

The  samples  for  analysis  by  Method  TO-12  will  be  collected  in  SUMMA  canisters  using  the  same  technique  as  for 
the  collection  of  the  TO-14  samples.  When  both  TO-12  and  TO-14  analyses  are  required  at  the  same  time,  one 
canister  will  provide  enough  sample  for  both  analyses. 

HC1  and  Chlorine  by  Method  26. 

The  collection  of  samples  for  HC1  and  chlorine  will  be  collected  using  EPA  method  26  over  a  60  minute  time 
period.  Upon  completion  of  sampling,  the  teflon  sample  line  will  be  rinsed  with  deionized  water  and  the  rinse  water 
and  the  H2S04  impinger  contents  placed  in  one  sample  container.  The  contents  of  the  NaOH  impingers  will  be 
transferred  to  a  separate  bottle.  The  HC1  is  trapped  in  the  H2S04  solution  (as  chloride  ion),  and  the  chlorine  is 
trapped  in  the  NaOH  solution  as  HOC1  (hypochlorous  acid)  which  is  reduced  to  chloride  ion  by  addition  of  sodium 
thiosulfate  solution,  yielding  two  chloride  ions  per  chlorine  molecule.  The  resulting  solutions  are  analyzed  by  ion 
chromatography. 
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NOy,  CO,  and  Ozone  by  CEM. 

All  CEM  equipment  will  be  calibrated  before  the  test  program  according  to  the  procedures  outlined  in  the  Quality 
Assurance  Handbook  for  Air  Pollution  Measurement  Systems,  Volume  III,  EPA  600/4-77-027B.  On-site 
calibration  checks  will  be  performed  prior  to  the  start  of  each  test  as  specified  in  the  applicable  reference  method. 
Table  3-12  summarizes  the  sampling  equipment  calibrations  to  be  performed  in  preparation  of  this  project.  Table  3- 
13  lists  the  additional  field  checks  that  will  be  performed  on  the  sampling  equipment  on-site  prior  to  the  testing  to 
ensure  that  equipment  was  not  damaged  during  transport.  Any  equipment  that  does  not  check  properly  within  the 
specifications  of  Tables  3-12  and  3-13  will  not  be  used.  The  following  checks  are  performed  prior  to  testing  to 
ensure  the  CEM  is  operating  properly: 


•  System  integrity  checks  involve  assuring  the  system  is  free  from  leaks. 

•  System  bias  checks  which  involve  comparing  responses  by  injecting  calibration  gases  (were  possible) 
at  the  analyzer  and  through  the  entire  system. 

•  Calibration  and  linearity  checks  on  each  analyzer. 

•  Precision  checks  are  made,  response  times  are  determined. 


Table  3-12:  Gas  Emission  Sampling  Field  Equipment  Calibration  Summary  * 


Equipment 

Calibrated  Against 

Allowable  Error 

Standard  Pitot  Tube 

NA 

NA 

Digital  Indicator 

Millivolt  signal 

±0.5% 

Thermocouple 

Thermocouples 

±1.5% 

Impinger  (or  condenser 

ASTM-3F 

±2°F 

thermometer) 

Balance 

Type-S  weights 

±0.5  g 

Barometer 

NIST-traceable  barometer 

±0.1  in.  Hg 

a  As  recommended  in  Quality  Assurance  Handbook  for  Air  Pollution  Measurements  System:  Volume  III. 
Stationary  Source  Specific  Methods.  EPA  600/4-77-027B,  August  1977. 


Table  3-13:  Field  Checks  of  Gas  Emission  Sampling  Equipment 


Equipment 

Checked  Against 

Allowable  Difference 

Standard  Pitot  tube 

Inspection 

No  visible  damage 

Digital  indicator 

Millivolt  signal 

±0.5% 

Thermocouples 

ASTM-2F  or  ASTM-3F  ±1.5% 

Phosgene  by  TO-6. 

Collection  of  phosgene  samples  will  be  performed  using  an  impinger  train,  with  samples  collected  over  a  60  minute 
period.  The  contents  of  the  impingers  will  be  transferred  to  a  sample  bottle  and  sealed  prior  to  shipment  to  the  lab 
for  analysis.  This  method  can  be  used  to  detect  phosgene  at  the  0.1  ppbv  level. 
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Dioxins  by  Method  23. 

Upon  completion  of  sampling  (180  min.  sample  time),  the  ends  of  the  XAD  resin  cartridge  will  be  sealed.  The 
applicable  parts  of  the  sampling  train  will  then  be  rinsed  with  acetone,  followed  by  methylene  chloride.  Both  of 
these  rinses  will  be  collected  in  the  same  container.  A  third  rinse  will  be  performed  with  toluene  and  collected  in  a 
separate  container.  The  impinger  catches  will  be  discarded.  An  adsorbent  cartridge  will  be  spiked  with  a  surrogate 
mixture  prior  to  sampling  in  order  to  measure  the  sampling  train  efficiency. 

The  XAD  resin  and  solvent  rinses  will  be  combined,  extracted  for  16  hours  with  toluene,  and  concentrated  prior  to 
analysis.  Based  on  this  method,  a  portion  of  the  concentrated  sample  is  injected  into  a  high  resolution  gas 
chromatograph  /  high  resolution  mass  spectrometer  (HRGC/HRMS). 

TCLP-VOCs 


The  reagent  panels  will  be  subjected  to  the  EPA  Toxicity  Characteristic  Leaching  Procedure  (TCLP  -  Method  1311) 
for  VOCs.  The  samples  of  the  first  two  reagent  panels  from  both  reactors  will  be  composited  in  the  laboratory  to 
yield  one  sample.  This  will  be  extracted  under  zero-headspace  conditions,  followed  by  analysis  of  the  leachate  for 
VOCs  by  Method  8260A.  If  this  first  extract  fails  the  TCLP,  all  of  the  reagent  panels  will  be  disposed  of  as 
hazardous  waste.  The  second  composite  sample  (reagent  panels  1 1  and  12,  respectively)  will  be  analyzed  to 
provide  more  information  for  the  SITE  report.  If  the  first  composite  sample  passes  TCLP,  the  reagent  panels  will  be 
disposed  of  in  an  ordinary  landfill  and  the  second  sample  will  not  be  analyzed. 

3.5.2  Calibration  Procedures 

Each  analytical  protocol  defines  calibration  procedures  and  acceptance  criteria  in  the  referenced  method.  The 
following  section  summarizes  these  requirements  for  the  analyses  discussed  in  the  previous  subsection;  these  criteria 
are  also  summarized  in  Table  3-14,  Section  3.7. 

VOCs  by  Method  TO- 14  -  SCAN  (Influent  and  effluent  Gas  Streams) 

Canister  samples  will  be  analyzed  by  Quanterra’s  Air  Toxics  Laboratory  located  in  City  of  Industry,  California. 
The  samples  will  be  analyzed  using  gas  chromatography  equipped  with  a  Mass  Selective  Detector.  An  initial 
multipoint  calibration  will  be  performed  consisting  of  a  system  blank  and  a  minimum  a  five  point  calibration.  The 
lowest  calibration  point  is  at  or  near  the  reporting  limit.  A  single  point  check  standard  must  be  analyzed  (every  12 
hours),  with  100%  of  the  target  compound  response  factors  within  30%  of  the  five  point  calibration  curve  average 
response  factors.  Failure  to  meet  these  criteria  results  in  a  new  5  point  calibration  being  run.  A  method  blank  will 
be  analyzed  every  12  hours  before  samples  are  run,  the  results  of  which  must  indicate  no  target  compounds  at  levels 
above  the  reporting  limits  (RL).  The  method  blank  is  prepared  by  adding  humidified  nitrogen  to  a  canister,  and 
analyzing  it  in  the  same  manner  as  a  sample.  If  any  of  the  above  criteria  are  not  met,  corrective  actions  must  be 
taken  before  analyses  can  proceed. 

Deviations  from  the  source  method  include: 

1 .  Use  of  a  0.53  mm  column  instead  of  a  0.32  mm  column,  and  a  jet  separator  to  reduce  the  flow  into  the 
HP  MSD  form  3  mL/min  to  1  mL/min,  which  is  the  maximum  flow  that  the  HP  system  can  handle. 

2.  Quanterra  uses  the  pressure  of  the  sample  canister  to  drive  the  sample  through  the  trap,  instead  of  the 
sample  being  pulled  through  the  trap  using  a  vacuum  pump. 
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Total  Non-Methane  Organic  Carbon  (TNMOC)  by  Method  TO- 12. 

The  initial  calibration  consists  of  a  five  point  calibration  curve,  each  point  being  analyzed  three  times,  with  the 
relative  standard  deviation  (RSD)  <  3%  required  for  acceptance.  Continuing  calibration  consists  of  two  points 
analyzed  once  each  with  a  required  RPD  <  15%  between  the  continuing  and  the  initial  calibration.  Failure  to  meet 
these  criteria  will  result  in  recalibration  and  reanalysis  of  the  samples  in  that  batch,  prior  to  analysis  of  any 
additional  samples.  Each  sample  is  analyzed  twice  with  the  relative  percent  difference  (RPD)  required  to  be  ±5%, 
the  average  of  the  two  analyses  is  reported.  A  RPD  >5%  will  result  in  the  sample  being  reanalyzed. 

HC1  and  Chlorine  by  Method  26. 

Quanterra  will  follow  the  procedures  of  calibration  of  the  ion  chromatograph  for  chloride  analysis  described  in 
Method  26.  Stock  solutions  of  calibration  standards  and  calibration  check  standards  are  prepared  from  different 
NIST  traceable  sources  and  contain  chloride  ions.  Working  solutions  are  made  from  the  stock  solutions.  The  ion 
chromatograph  is  calibrated  daily,  or  after  a  failed  calibration  verification  sample,  with  five  standards  within  the 
linear  range  to  create  a  calibration  curve.  An  acceptable  linear  response  is  indicated  by  a  correlation  coefficient  of 
greater  than  0.995.  Continuing  calibration  check  sample  will  be  analyzed  every  20  samples  with  an  RPD  of  <  15%. 

Phosgene  by  TO-6 

An  initial  five  point  calibration  will  be  performed  with  each  point  analyzed  three  times.  The  relative  standard 
deviation  (RSD)  must  be  <  10%  for  the  calibration  to  be  acceptable.  The  daily  continuing  calibration  check 
recoveries  must  be  within  25%  of  the  initial  calibration  to  be  considered  acceptable,  with  recovery  criteria  of  90- 
1 10%.  Failure  to  meet  this  criteria  will  result  in  recalibration. 

Dioxins  by  Method  23 

Initial  calibration  consists  of  a  five  point  calibration  curve.  The  relative  standard  deviation  for  the  analytes  and 
internal  standards  will  be  considered  acceptable  with  a  RSD  of  25%.  Continuing  calibration  check  standard  will  be 
analyzed  every  20  samples.  The  RPD  of  the  average  relative  response  factors  (RRF)  from  the  initial  calibration 
(ICAL)  to  that  of  the  internal  standard  (IS)  must  be  <  25%  for  natives,  and  <  30%  for  OCDF.  Internal  standards 
consist  of  l3C  labeled  polychlorinated  homologues  is  added  to  each  sample  prior  to  extraction  to  determine 
extraction  efficiency.  The  internal  standard  percent  recovery  criteria  will  be  25-130%  for  OCDD  and  PCDD/F,  and 
40-130%  for  all  others. 

TCLP-VOCs  bv  Method  8260A 

Initial  calibration  consists  of  a  five  point  calibration  curve.  Continuing  calibration  will  be  performed  every  12 
hours  with  the  percent  relative  standard  deviation  for  each  individual  calibration  check  compounds  (CCCs, 
consisting  of :  1,1-Dichloroethene,  Chloroform,  1,2-Dichloropropane,  Toluene,  Ethylbenzene,  and  Vinyl  chloride) 
must  be  <30%  of  the  initial  calibration.  If  >30%,  corrective  action  must  be  taken  to  eliminate  system  leaks  and/or 
column  reactive  sites  before  attempting  recalibration.  If  the  %RSD  is  less  than  15%,  then  response  factor  is 
assumed  to  be  constant  over  the  calibration  range,  and  the  average  response  factor  may  be  used  for  quantitation.  If 
the  %RSD  is  greater  than  15%,  a  calibration  curve  must  be  constructed  using  a  first  or  higher  order  regression  fit.  A 
system  performance  check  is  made  every  12  hours  using  the  SPCCs  (system  performance  check  compounds)  by 
checking  the  response  factors.  The  minimum  response  factors  for  the  SPCCs  are:  Chloromethane  >  0.1,  1,1- 
Dichloroethane  >  0.1,  Bromoform  >  0.25,  Chlorobenzene  >  0.3,  and  1,1,2,2-Tetrachloroethane  >0.3.  If  these 
criteria  are  not  met  the  system  must  be  evaluated  and  corrective  action  taken  before  sample  analysis  begins.  A 
method  blank,  MS/MSD  and  LCS,  are  run  on  a  batch  basis,  not  to  exceed  20  samples.  All  control  limits  are  60- 
140%  recovery  with  an  RPD  of  20%. 
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3.6  Data  Reduction,  Validation  And  Reporting 

The  analytical  methods  discussed  in  the  previous  section  of  this  QAPP  describes  the  calculations  used  to  reduce  the 
measurement  data  into  units  of  reporting  which  will  meet  the  comparability  needs  of  the  project.  This  section  of  the 
document  provides  an  overview  of  the  data  reduction,  validation  and  reporting  scheme  as  summarized  in  Figure  3-5. 

3.6.1  Data  Reduction 

All  measurement  system  outputs  must  be  reduced  into  units  which  are  consistent  with  the  methods  and  which  meet 
the  comparability  objective.  A  summary  of  reporting  units  was  given  in  Table  3-7  of  Section  3.3.  In  general,  all 
raw  data  are  recorded  in  laboratory  notebooks  or  on  worksheets  in  standardized  format  by  the  analyst  performing 
the  test.  Each  analytical  method  contains  detailed  instructions  and  equations  for  calculating  the  respective  analyte 
concentration. 

It  is  expected  that  all  canister  samples  received  will  be  pressurized  for  analysis.  The  canisters  are  diluted  with  UHP- 
grade  N2  and  a  dilution  factor  (DF)  for  each  sample  is  calculated  as  follows: 


Sample  DF  =  PF  -  PI  (psig) 


PT+M.7  (psig) 

where  PF  -  pressure  in  canister  after  sampling  (psig)  as  measured  at  the  laboratory. 

PI  -  pressure  in  canister  before  sampling  (psig)  as  measured  at  the  laboratory. 

PT  -  pressure  in  canister  after  pressurization  with  UHP  N2  (psig) 

3.6.2  Data  Validation 

The  measurement  data  generated  by  the  analyst  are  validated  in  several  ways.  Strict  adherence  to  the  analytical 
methods,  and  ensuring  that  the  instrumentation  employed  was  operated  in  accordance  with  defined  calibration 
procedures,  are  critical  functions  to  determining  the  validity  of  the  generated  data.  Results  generated  by  an 
unauthorized  method,  unapproved  deviation  from  the  standard  protocol,  or  during  the  operation  of  uncalibrated  or 
malfunctioning  equipment  will  be  rejected.  The  laboratory  SOPs,  along  with  the  criteria  given  in  various  sections 
of  this  document,  clearly  define  when  such  occurrences  require  corrective  action  and  what  that  action  should  be 
(see  Section  3.10). 


Section  No.  3.6 
Revision  No.:  1 
Date:  2/16/98 
Page  2  of  5 


Figure  3-5:  Summary  of  Data  Reduction,  Validation,  and  Reporting  Scheme. 
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Within  the  laboratory,  raw  data  reductions  are  verified  by  an  independent  analyst  or  a  section  QC  specialist.  Any 
problems  or  errors  discovered  during  this  review  will  initiate  a  100  percent  review  of  the  batch.  All  QC  samples  are 
compared  to  QA  objectives  for  precision  and  accuracy;  any  outliers  are  immediately  flagged.  Analytical  outlier  data 
are  defined  as  those  QC  data  lying  outside  of  a  specific  limit  for  precision  or  accuracy  for  the  specific  method. 
Following  the  identification  of  the  outlier,  reasons  for  the  failure  are  investigated,  including  instrumentation 
problems,  calculation  problems,  or  difficulties  with  sample  volume  or  sample  matrix.  Similarly,  any  outlier 
surrogate  recoveries  (for  organic  analyses)  require  investigation.  The  PTI  Project  Manager  will  be  notified  promptly 
in  order  to  determine  whether  re-analysis  is  justified.  If  re-analysis  of  the  sample  (when  feasible)  indicates  sample 
matrix  interferences,  a  statement  to  that  effect  accompanies  the  original  data  and  the  entire  batch  is  considered 
acceptable.  If  the  reason  for  the  failure  cannot  be  determined,  and  reanalysis  indicates  that  the  original  analysis  was 
in  error,  the  effect  on  the  analytical  batch  is  evaluated,  and  all  interpretations  and  corrective  actions  are  documented. 
As  necessary,  qualifying  statements  will  describe  any  problems  encountered  and  any  restrictions  on  the  use  of  the 
data. 

Field  data  will  be  validated  by  a  similar  procedure.  The  field  personnel  will  review  100  percent  of  the  data 
generated,  including  calibration  data  and  all  calculations.  The  field  personnel  will  sign  and  date  all  field  notebooks. 
The  field  supervisor  will  review  at  least  10  percent  of  the  generated  data.  The  PTI  Project  Manager  will  perform  a 
review  of  10  percent  of  the  data  quality  indicators,  including  field  calibration  checks,  and  compare  them  to 
acceptance  criteria.  Any  suspect  data  will  be  flagged  and  identified  with  respect  to  the  nature  of  the  problem. 

Project  outlier  data  are  defined  as  those  sample  data  lying  outside  of  specified  acceptance  limits  established  about 
the  central  tendency  estimator  (e.g.,  the  arithmetic  mean)  of  the  project’s  entire  data  set.  Project  outlier  data  will  be 
identified  and  reported  in  the  final  project  report  but  will  not  be  used  to  determine  overall  project  results.  Prior  to 
rejecting  any  data,  the  Tetra  Tech  Project  Manager  will  discuss  the  data  with  the  EPA’s  QA  Officer. 

3.6.3  Data  Reporting 

All  original  laboratory  data  will  be  recorded  in  a  permanent  manner  and  will  be  readily  traceable  through  all  steps  of 
the  data  generation/reduction/validation/review  process.  Field  measurements  will  be  recorded  in  appropriate  field 
notebooks  and  results  will  be  reported  in  tabulated  summary  form. 

Laboratory  data  are  originally  reported  by  the  analyst  on  analysis-specific  report  forms.  These  data  are  reviewed 
and  approved  by  the  section  manager.  The  reported  data  are  then  validated,  as  discussed  previously,  and  approved 
for  reporting  by  the  QC  specialist.  The  final  report  requires  the  laboratory  manager's  approval  prior  to  being  issued. 
The  project  manager  then  compares  the  combined  field  and  analytical  data  to  the  project  goals. 

For  this  project,  the  following  deliverables  will  be  included  in  the  data  package  submitted  to  Tetra 
Tech  by  PTI  from  the  subcontractors  Quanterra  and  Best  Environmental: 

•  A  summary  of  laboratory  activities  performed. 

•  A  listing  of  laboratory  identifications,  project  identification  numbers,  and  field 
descriptions  for  all  samples,  blanks,  and  QA  samples. 

•  A  summary  of  exceeded  holding  times  to  include  explanations. 
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•  A  table  showing  sample  identification,  analytical  parameter,  date  sampled,  date  of  laboratory  receipt, 
extraction  date,  and  date  analyzed.  Re-extraction  and/or  analysis  dates  should  be  included. 

•  QA  discussion  for  each  parameter,  to  include  analytical  anomalies,  corrective  actions,  samples  lost, 
and  deviations  from  QAPP  specifications.  Any  batch  QC  results  should  be  reported. 

•  List  of  detection  limits  for  all  parameters. 

•  Copies  of  field  notebooks  and  COC  records. 

•  Summary  data  sheets,  including  quantitation  reports  and  chromatograms  for  each  sample,  surrogate 
recovery  summary,  matrix  spike  summary  (including  individual  concentrations  of  spiked  and 
unspiked  samples),  method  blank  summary,  tuning  form,  initial  and  daily  calibration  summary  and 
quantitation  report  and  chromatogram,  where  appropriate. 

Samples  will  be  retained  by  Quanterra  for  2-3  weeks  after  analysis.  All  raw  data  associated  with  this  project  will  be 
retained  by  Quanterra  until  notified  by  Tetra  Tech  that  the  final  technical  report  has  been  accepted  by  EPA. 

3.6.4  Final  Technical  Report 

The  validated  field  and  analytical  data  will  be  used  to  prepare  the  Innovative  Technical  Evaluation  Report  (ITER) 
evaluating  the  demonstration  technology  and  assessing  its  potential  applications.  The  purpose  of  the  ITER  is  to 
provide  concise  SITE  technology-specific  information  to  remediation  users  in  a  timely  manner.  The  reader  can 
utilize  the  Table  of  Contents  and  data  tables  (as  a  stand  alone)  with  straightforward  text  as  a  handbook.  Tables 
should  serve  as  a  source  of  information  for  those  in  the  treatability  phase  of  the  remedial  process.  Both  text  and 
tables  would  be  used  by  those  during  the  remedial  design  phase.  This  report  will  include  information  on  all  nine 
criteria  used  by  RPMs.  The  appendix  written  by  the  developer  will  also  be  included  in  the  document  and  referenced 
as  such.  The  document  will  include  the  following  additional  information:  (1)  percent  time  online,  schedule  -  actual 
vs.  planned  and  implementation  problems,  (2)  availability  information  (is  the  tested  equipment  the  only  piece  of 
equipment),  and  (3)  evaluation  of  the  technology  in  light  of  the  nine  criteria  from  the  RI/FS  process. 

In  addition,  the  primary  technical  report  (or  data  package)  will  be  prepared  to  summarize  the  information  received 
from  the  laboratory.  A  QA  section  will  be  included  and  will  contain  the  following: 

•  A  thorough  discussion  of  the  procedures  used  to  define  data  quality  and  usability  and  the  results  of 
these  procedures.  The  discussion  will  focus  on  the  data  quality  indicators  such  as  precision,  accuracy, 
completeness,  comparability,  and  representativeness  and  will  include  summary  tables  of  the  QC  data 
obtained  during  the  demonstration.  Results  will  be  compared  to  the  data  quality  objectives  set  forth  in 
the  QAPP  to  provide  an  assessment  of  the  factors  that  contributed  to  the  overall  quality  of  the  data. 

•  The  results  of  any  technical  systems  and/or  performance  audits  performed  during  the  course  of  the 
project  will  be  documented,  including  corrective  actions  initiated  as  a  result  of  these  audits  and  any 
possible  impact  on  the  associated  data.  If  any  internal  audits  were  performed,  these  too  will  be 
reviewed. 
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•  All  changes  to  the  original  QAPP  will  be  documented  regardless  of  when  they  were  made.  The 
rationale  for  the  changes  will  be  discussed  along  with  any  consequences  of  these  changes. 

•  The  identification  and  resolution  of  significant  QA/QC  problems  will  be  discussed.  Where  it  was 
possible  to  take  corrective  action,  the  action  taken  and  the  result  of  that  action  will  be  documented.  If  it 
was  not  possible  to  take  corrective  action  (for  example,  a  sample  bottle  was  broken  in  transit),  this  too 
will  be  documented. 

•  A  discussion  of  any  special  studies  initiated  as  a  result  of  QA/QC  issues  and/or  corrective  actions, 
including  why  the  studies  were  undertaken,  how  they  were  performed,  and  how  the  results  impacted 
the  project  data. 

•  A  summary  of  any  limitations  on  the  use  of  the  data  will  be  provided  including  conclusions  on  how 
these  constraints  affect  project  objectives. 

The  QA  section  will  provide  validation  of  the  measurements  to  be  used  in  the  evaluation  (and  subsequent 
acceptance/rejection)  of  the  innovative  technology.  This  section  (and  the  final  report)  will  be  subject  to  review  by 
the  Tetra  Tech  Project  and  QA  Managers.  The  review  will  assess  the  assumptions  made  in  evaluating  the  data  and 
the  conclusions  drawn.  The  Project  and  QA  Managers  must  approve  the  reports  prior  to  release. 
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3.7  INTERNAL  QUALITY  CONTROL 

Reliable  analytical  measurements  of  environmental  samples  require  continuous  monitoring  and  evaluation  for  the 
analytical  processes  involved  (i.e.  quality  assurance).  To  ensure  optimum  valid  data  generation,  a  scientifically 
sound  and  strictly  adhered  to  quality  control  program  must  be  incorporated  into  the  sample  collection  and  analytical 
laboratory  program.  Such  a  QC  program  employs  a  prescribed  sequence  of  routine  procedures  to  control  and 
measure  the  quality  of  the  data  generated.  Inherent  in  this  program  to  maximize  valid  data  generation  is  the  use  of 
scientifically  sound  sample  collection  procedures  and  approved  analytical  methods  and  calibration  protocols,  as 
described  previously.  Additionally,  specific  quality  control  samples,  collected  and  analyzed  by  the  appropriate 
methods,  are  introduced  into  the  laboratory  as  a  check  on  the  overall  analytical  system.  These  samples  are  defined 
below  and  are  summarized  in  Table  3-14  along  with  frequency  and  acceptance  criteria.  If  deviations  from 
acceptance  criteria  cannot  be  corrected  by  the  laboratory,  immediate  notification  of  PTI  Project  Manager  is 
necessary. 

3.7.1  QC  for  Field  Activities 

The  sampling  strategy  to  be  used  to  collect  samples  during  the  PTI  demonstration  was  presented  in-depth  in  Section 
3.4.  The  different  types  of  field  QC  checks  are  described  in  detail  below,  along  with  frequency  and  acceptance 
criteria. 

Field  Duplicates 

A  field  duplicate  sample  is  defined  as  one  of  two  sample  aliquots  collected  simultaneously  or  sequentially.  Field 
duplicate  frequency  is  outlined  in  Table  3-4. 

Field  duplicates  of  vapor  samples  will  be  collected  by  filing  one  canister,  then  filling  a  second  canister  immediately 
following  the  first  one.  The  field  duplicate  samples  will  be  analyzed  for  VOCs  using  Method  TO-14,  and  TNMOC 
by  TO- 12. 

Field  Blanks 


Collection  and  analysis  of  field  blanks  are  intended  as  QC  checks  on  the  integrity  of  sample  collection  and  handling 
procedures  and  equipment  decontamination  procedures.  The  frequencies  of  collection  for  these  field  blanks  were 
presented  in  Table  3-4. 

For  the  Method  26  procedure,  one  field  blank  will  be  collected  during  week  7.  This  blank  will  be  generated  by 
preparing  the  Method  26  train  and  recovering  the  impingers  without  sampling. 

For  dioxin  sampling,  one  field  blank  will  be  collected  by  preparing  the  train  described  in  Subsection  3.4.1  and  then 
recovering  the  sample  without  air  being  drawn  through  the  train.  This  blank  will  be  analyzed  only  if  dioxins  are 
detected  in  the  sample. 

Blinds 


Blinds  will  be  obtained  from  EPA  Research  Triangle  Park  for  VOCs  and  dioxins  in  the  gas  phase.  These  will  be 
sent  to  the  laboratory  as  investigative  samples  and  are  subject  to  the  same  acceptance  criteria  and  corrective  actions 
as  actual  samples. 
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Trip  Blanks 

Trip  blanks  are  not  appropriate  for  canister  sampling  and  are  not  planned.  Each  canister  will  be  checked  for  leakage 
before  shipment  to  the  field,  in  the  field,  and  at  receipt  by  the  laboratory.  Liquid  VOC  samples  will  include  a  trip 
blank  as  required  by  McClellan  AFB. 

3.7.2  QC  for  Laboratory  Activities 

This  section  describes  the  various  types  of  internal  quality  control  checks  to  be  performed  by  the  laboratory  during 
the  analyses  of  the  critical  parameters.  Table  3-14  summarizes  which  QC  checks  will  be  performed  for  each 
parameter  and  the  frequency,  acceptance  criteria,  and  corrective  action  to  be  followed.  Calibration  procedures  were 
discussed  in  Section  3.5.2  and  are  summarized  in  the  table. 

Laboratory  Control  Sample  TO- 14 

Laboratory  Control  Samples  (LCS)  are  samples  with  known  amounts  of  analyte  which  are  carried  through  the  entire 
analysis  procedure.  Since  this  sample  should  yield  consistent  results,  anomalous  results  indicate  a  laboratory 
analytical  problem,  not  a  matrix  problem.  In  addition,  this  sample  will  provide  a  limiting  measure  of  accuracy.  A 
laboratory  control  sample  (LCS)  will  be  analyzed  every  20  samples  or  daily,  which  ever  is  more  frequent  and 
consists  of  methylene  chloride,  1,1-dichloroethylene,  trichloroethylene,  toluene,  and  1,1,2,2-tetrachloroethane,  all  at 
a  nominal  spike  concentration  of  50  ppb.  The  percent  recovery  for  the  compounds  in  the  LCS  must  be  within  the 
window  70-120%  for  the  critical  VOCs.  For  each  lot  of  20  samples,  a  laboratory  control  sample  duplicate  (LCSD) 
must  be  analyzed.  The  LCSD  is  identical  to  the  LCS  and  must  meet  the  same  recovery  criteria.  In  addition  the 
relative  percent  difference  (RPD)  between  the  LCS  and  the  LCSD  must  be  <  20  %.  If  either  control  samples  fail, 
the  LCS  which  failed  will  be  reanalyzed.  Samples  will  not  be  considered  reportable  until  the  LCSD  criteria  are  met. 
This  LCS  will  be  prepared  in  a  canister  using  UHP  nitrogen.  Internal  standards  are  monitored  each  12  hour  shift  by 
comparing  areas  of  the  internal  standards  in  each  sample  with  the  areas  of  the  internal  standards  in  the  daily 
continuing  calibration  standard.  Sample  areas  are  considered  acceptable  if  they  fall  between  50  and  150%  of  the 
daily  standard  areas. 

HC1  and  Chlorine  by  Method  26 

A  LCS/LCSD  sample  pair  will  be  analyzed  every  20  samples  with  control  limits  of  85-115%  and  a  RPD  of  <  15%. 
A  method  blank  will  be  run  daily  and  must  have  chloride  ion  concentration  less  than  the  reporting  limits. 

Phosgene  by  TO-6 

Each  set  of  samples  analyzed  will  include  a  reagent  blank  which  must  indicate  a  phosgene  concentration  less  than 
the  reporting  limits.  The  matrix  spike  will  be  prepared  by  splitting  one  sample,  and  spiking  one  part  of  the  split.  A 
matrix  spike  will  also  be  analyzed  every  20  samples,  and  will  be  considered  acceptable  if  the  range  for  the  percent 
recovery  is  within  70-130%. 

Dioxins  by  Method  23 

For  each  batch  of  samples  analyzed,  an  additional  control  sample  will  be  run,  in  the  form  of  a  single  control  sample 
(SCS),  consisting  of  a  control  matrix  that  is  spiked  with  the  appropriate  target  compounds.  The  SCS  control  limits 
are  60-140%  recovery,  and  a  RPD  of  <50%  from  that  of  the  initial  calibration..  The  SCS  will  be  analyzed  for  each 
sample  batch  for  which  a  LCSD  (laboratory  control  sample  duplicate)  is  not  analyzed.  The  LCS  and  LCSD  will 
have  a  RPD  of  <50%  and  a  recovery  range  of  60-140%  in  order  to  be  considered  acceptable. 
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The  recoveries  for  the  surrogates  added  to  the  adsorbent  cartridge  prior  to  collection  of  the  sample,  must  be  within 
70-130  percent.  A  method  blank  will  be  run  with  every  sample  batch,  with  the  acceptance  criteria  being;  tetrachloro 
isomers  less  than  20  pg/sample,  heptachloro  isomers  less  than  100  pg/sample,  and  the  octachloro  isomers  less  than 
200  pg/sample.  The  LCS  contains  the  following  compounds:  2,3,7,8-TCDF,  1,2,3,7,8-PeCDF,  2,3,4,7,8-PeCDF, 

1 .2.3.4.7.8- HxCDF,  1,2,3,6,7,8-HxCDF,  2,3,4,6,7,8-HxCDF,  1,2, 3,7,8, 9-HxCDF,  1,2,3,4,7,8-HpCDF, 
1.2.3.4.7.8.9-HpCDF,  OCDF,  2,3,7,8-TCDD,  1,2,3,7,8-PeCDD,  1,2,3,4,7,8-HxCDD,  1,2,3,6,7,8-HxCDD, 

1 .2.3.4.6.7.8- HpCDD,  and  OCDD. 


TCLP-VOCs  by  Method  8260A 

Continuing  calibration  will  be  performed  every  12  hours  with  the  percent  relative  standard  deviation  for  each 
individual  calibration  check  compounds  (CCCs,  consisting  of  :  1,1-Dichloroethene,  Chloroform,  1,2- 
Dichloropropane,  Toluene,  Ethylbenzene,  and  Vinyl  chloride)  must  be  <30%  of  the  initial  calibration.  If  >30%, 
corrective  action  must  be  taken  to  eliminate  system  leaks  and/or  column  reactive  sites  before  attempting 
recalibration.  If  the  %RSD  is  less  than  15%,  then  response  factor  is  assumed  to  be  constant  over  the  calibration 
range,  and  the  average  response  factor  may  be  used  for  quantitation.  If  the  %RSD  is  greater  than  15%,  a  calibration 
curve  must  be  constructed  using  a  first  or  higher  order  regression  fit.  A  system  performance  check  is  made  every  12 
hours  using  the  SPCCs  (system  performance  check  compounds)  by  checking  the  response  factors.  The  minimum 
response  factors  for  the  SPCCs  are:  Chloromethane  >  0.1,  1,1-Dichloroethane  >  0.1,  Bromoform  S  0.25, 
Chlorobenzene  >  0.3,  and  1,1,2,2-Tetrachloroethane  >0.3.  If  these  criteria  are  not  met  the  system  must  be  evaluated 
and  corrective  action  taken  before  sample  analysis  begins.  A  method  blank,  MS/MSD  and  LCS,  are  run  on  a  batch 
basis,  not  to  exceed  20  samples.  The  control  limits  for  the  MS/MSD  and  LCS  are  60-140%  recovery  with  an  RPD 
of  20%. 

Method  Blanks 


All  parameters  analyzed  in  the  laboratory  require  the  analysis  of  a  method  blank  also  known  as  a  reagent  blank  with 
each  batch  of  samples  analyzed,  or  every  20  samples,  whichever  is  more  frequent.  A  method  blank  consists  of  an 
aliquot  of  reagent  water  (or  humidified  nitrogen  for  TO- 14  and  TO- 12)  carried  through  all  preparation  and  analysis 
steps,  and  is  designed  to  document  that  the  analytical  equipment  and  reagents  are  free  of  contamination  and/or 
interferences.  If  method  blanks  are  observed  to  be  above  the  RL  for  a  given  parameter,  the  effect  on  the  sample 
data  should  be  evaluated.  If  the  amount  found  in  the  blank  is  less  than  five  percent  of  the  amount  found  in  the 
samples,  the  data  can  be  flagged  without  reanalysis. 
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Table  3-14:  Summary  of  Laboratory  Internal  QC  Checks  for  the  PTI  Site  Demonstration 


Parameter 

Matrix 

Method(s) 

VOCs 

Gas 

TO-14- 

Influent, 

SCAN 

Effluent 

VOCs  Leachate,  TCLP, 
scrubber  8260A 
discharge, 
condensate 


QC  Check  Frequency 

Initial  calibration  Initially  and  when 
5  points  continuing  check 

unacceptable 

Continuing  Every  12  hours 

calibration 


Laboratory  Every  20  samples  or 

Control  Sample4  daily 


Method  Blank  Daily 

Laboratory  Every  20  samples 

Control  Sample 

Duplicate 

BFB  tune  is  run  Initially  and  every  12 

initially,  and  as  hours 

required. 

Initial  calibration  Initially  and  as 

5  points  required 

Continuing  Every  12  hours 

calibration  check 


Method  Blank  Daily 

MS/MSD  Every  20  samples  or 

daily 


Acceptance  Criteria 

Corrective  Action 

RSD  £30% 

Evaluate  system, 
recalibrate 

100%  of  Target 

Reanalyze 

compounds  <30% 

continuing 

RSD 

calibration  check; 
recalibrate; 
reanalyze  affected 
samples 

Recovery  70- 

Review  analyses; 

120% 

re-analyze  if 
necessary;  notify 

PTI  Project 

Manager 

Concentration  < 

Review  analysis; 

target  reporting 
limits  (Section  3.1) 

repeat  analysis 

LCS  and  LCSD 

Repeat  analyses; 

RPD  <  20%; 

re-analyze  if 

recovery  70-120% 

necessary;  notify 

PTI  Project 

Manager 

See  Method  8260A 

Retune,  repeat 

for  BFB  tune  criteria 

BFB  analysis 

%RSD  for  CCCs  < 

Evaluate  system, 

30%,  SPCC  RF  see 
Section  3.5 

recalibrate 

%RSD  for  CCCs  < 

Evaluate  system, 

20%,  SPCC  RF  see 

repeat  calibration 

Section  3.5 

check,  recalibrate, 
reanalyze  affected 
samples 

Concentration  less 

Review  analysis; 

than  reporting  limits 

repeat  analysis 

Laboratory  control 

Review  analyses; 

limits  60-140%, 

reanalyze  if 

RPD  <  20% 

necessary 
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Table  3-14:  Summary  of  Laboratory  Internal  QC  Checks  for  the  PTI  Site  Demonstration  (continued) 


VOCs 


nox,o3, 

CO 


HC1, 

chlorine 


Phosgene 


Matrix 

Method(s) 

QC  Check 

Frequency 

Acceptance  Criteria 

Corrective  Action 

Leachate, 

TCLP, 

LCS 

1  per  batch,  not  to 

Laboratory  control 

Review  analyses; 

scrubber 

8260A 

exceed  20  samples. 

limits  60-140% 

reanalyze  if 

discharge, 

necessary 

condensate 

Surrogate 

All  samples 

60-140%,  RPD  of 

Review  analyses; 

20%. 

reanalyze  if 

necessary 

Gas 

TO-12 

Initial  calibration 

Initially  and  when 

5  points  analyzed  3 

Evaluate  system, 

Effluent, 

5  points 

continuing  check 

times  each,  RSD  < 

Recalibrate 

Influent 

unacceptable 

3% 

Continuing 

Daily;  2  points 

less  than  or  equal  to 

Reanalyze 

calibration 

15%  difference 

continuing 

from  the  average 

calibration  check; 

response  factor 

recalibrate; 

from  the  initial 

reanalyze  affected 

calibration. 

samples 

Sample  duplicate 

All  samples 

must  be  <  5%  RPD 

Re-analyze 

Method  blank 

Daily 

must  be  <  RL  (0.5 

Review  analyses; 

ppm-C) 

reanalyze  if 

necessary 

Gas 

CEM 

Leak  check 

Initially 

No  flow  through 

Correct  problem 

Effluent 

rotameter 

and  re-check 

System  Bias 

Initially 

<5%  of  direct 

Correct  problem 

Check 

injection  span 

and  re-check 

Calibration 

After  each  run 

<5%  of  direct 

Recalibrate 

check 

injection  span 

Gas 

26 

Initial  calibration 

Daily  or  after  a  failed 

ri>  0.995 

Evaluate  system, 

Effluent 

QC  check  sample 

Recalibrate 

Continuing 

Every  20  samples 

RPD  of  15% 

Re-analyze, 

Calibration 

recalibrate  if 

necessary 

Method  blank 

Daily 

Concentration  < 

Re-analyze 

Reporting  limits 

LCS/LCSD 

Every  20  samples 

Control  limits  85- 

Re-analyze 

115%,  RPD  of  15% 

Gas 

TO-6 

Initial  5  point 

Initially  and  when 

5  points  analyzed  3 

Evaluate  system, 

Effluent 

calibration 

continuing  check 

times  each,  RSD  of 

Recalibrate 

unacceptable 

response  factors  < 

10% 

Continuing 

Daily  or  with  each 

RPD  <25%, 

Re-analyze, 

Calibration 

sample  batch 

Laboratory  Limits 

recalibrate  if 

90-110% 

necessary 

Method  blank 

Daily 

Concentration  < 

Re-analyze 

Reporting  limits 


Table3-14:  Summary  of  Laboratory  QC  Checks  for  the  PTI  Site  Demonstration  (continued) 
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Acceptance 

Criteria 


Control  limits 
70-130% 

Int.  Std  RSD  < 
30%;  Natives  = 
RSD  <25%.,  30% 
for  OCDF 
D  of IS  <  30% 
from  avg.  RRF 
(ICAL).  %D  of 
natives  ^25%, 
30%  for  OCDF 
from  avg.  RRF 
(ICAL). 
Concentration 
tetra  <  20,  penta- 
hepta  <100,  octa 
<  200  pg/sample 
%R  =  40-130%, 
25-130%  for 
OCDD  and 
PCDD/F 
RPD  <  50% 

60-140  %R,RPD 
<50%  of  ICAL 
%R  =  70-130% 


a  This  laboratory  control  sample  consists  of  standards  from  a  source  different  than  the  calibration 
standards. 


Parameter 

Matrix 

Method(s) 

QC  Check 

Frequency 

Phosgene 

Gas 

Effluent 

TO-6 

Matrix  spike 

Every  20  samples 

Dioxins 

Gas  Effluent 

23 

Initial  five  point 

Initially  and  when 

calibration 

continuing  calibration 
check  is  unacceptable 

Continuing 

calibration 

Every  20  samples 

Method  blank 

Every  sample  batch 

Internal  Standard 

All  samples 

• 

LCS/LCSD 

Eveiy  sample  batch 

SCS  (Single 

Every  batch  for  which 

Control  Sample) 

LCSD  is  not  analyzed 

Field  blank  - 
surrogates 

Once 

Corrective  Action 


Review  analyses; 
reanalyze  if  necessary 
Evaluate  system, 
Recalibrate 


Re-analyze,  recalibrate  if 
%D  for  relatives  exceeds 
criteria 


Reviewdata;  repeat 
analysis 


Review  data,  reanalyze 
if  necessary 


Review  data;  repeat 
analysis 

Review  data;  repeat 
analysis 

Review  data;  repeat 
analysis 


Duplicates 


Field  duplicate  samples  will  be  analyzed  for  the  gaseous  VOC  and  TNMOC  samples  at  a  frequency  of  10  percent. 
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3.8  PERFORMANCE  AND  SYSTEM  AUDITS 

Audits  are  independent  means  of  confirming  the  operation  or  capability  of  a  measurement  system  and  documenting 
the  use  of  QC  measures  designed  to  generate  valid  data  of  known  and  acceptable  quality.  An  audit  is  by  necessity 
performed  by  a  technically  qualified  person  who  is  not  directly  involved  with  the  measurement  system  being 
evaluated.  A  performance  audit  is  generally  an  objective  audit  of  a  quantitative  nature,  and  a  systems  audit  is  a 
qualitative  evaluation  of  the  capability  of  a  measurement  system  to  produce  data  of  known  and  acceptable  quality. 

Stanley  Labunski,  Tetra  Tech’s  Quality  Control  Coordinator  (QCC),  or  his  designee  for  the  SITE  program,  will 
review  program  performance  and  complete  a  Technical  Systems  Review  (TSR)  of  procedures  and  methods  for 
taking  critical  measurements  specified  in  the  Quality  Assurance  Project  Plan  (QAPP).  Stanley  Labunski,  or  his 
designee,  will  perform  field  and  laboratory  audits.  Information  obtained  during  these  audits  will  be  relayed  back  to 
the  laboratory  and  field  staff  to  ensure  compliance  with  the  QAPP  and  initiate  corrective  action  when  necessary. 

3.8.1  Kick-Off  Audit 

Prior  to  any  sample  analyses,  a  kick-off  audit  will  be  conducted  at  the  subcontractor  laboratory  to  ensure  that  the 
contents  of  this  QAPP  are  known  and  understood.  Participants  will  include  the  Tetra  Tech  QCC,  Tetra  Tech  Project 
Manager,  Laboratory  Project  Manager,  and  analysts.  Tetra  Tech  will  schedule  audits. 

3.8.2  Performance  Audits 

Tetra  Tech  and  Quanterra  will  cooperate  with  the  EPA  or  other  regulatory  agencies  with  Agency-requested 
performance  and/or  system  audits.  Any  performance  and/or  system  audits  requested  will  be  coordinated  through  the 
NRMRL  QA  Officer  and  the  Tetra  Tech  QA  Manager. 

Internal  performance  audits,  which  are  conducted  more  frequently,  consist  of  a  “blind”  spiked  sample  or  reference 
standard  introduced  into  the  system  unknown  to  the  analyst  by  an  individual  independent  of  the  measurement 
system  for  that  parameter.  Lab  data  validation  procedures  are  a  type  of  performance  audit  of  the  data  reduction 
system  since  an  independent  analyst  performs  a  second  review  of  the  calculation  steps  which  are  used  to  generate 
the  sample  concentration.  The  results  of  any  external  and  internal  performance  audits  for  this  project  will  be 
reported  to  Tetra  Tech’s  QA  Manager  and  made  available  for  review. 

3.8.3  System  Audits 

A  system  audit  is  a  qualitative  determination  of  the  overall  ability  of  a  measurement  system  to  produce  data  of 
known  and  acceptable  quality,  by  an  evaluation  of  all  procedures,  personnel,  equipment,  etc.,  utilized  to  generate 
the  data.  It  is  an  evaluation  of  whether  adequate  QC  measures,  policies,  protocols,  safeguards,  and  instructions  are 
inherent  in  the  measurement  system  to  enable  valid  data  generation,  and/or  the  immediate  identification  of  outlier 
data  and  subsequent  actions.  Systems  audits  during  the  PTI  Demonstration  will  be  conducted  by  NRMRL  QA 
personnel,  under  the  direction  of  Ann  Kern,  and  Tetra  Tech’s  QA  Manager,  Kenneth  Partymiller  or  his  designee, 
and  will  include  both  field  and  analytical  activities,  including  subcontractors. 

A  systems  audit  will  review  the  project  organization  and  technical  personnel  involved.  Field  activities  will  be 
evaluated,  including:  proper  sampling  equipment,  procedures  for  equipment  maintenance  and  decontamination, 
acceptable  sampling  protocol  calibration  procedures  for  field  measurements,  proper  sample  handling,  storage  and 
shipping  procedures,  and  adequate  field  documentation  and  record  keeping  procedures. 
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A  laboratory  systems  audit  will  include  a  review  of  the  technical  abilities  of  lab  personnel  involved  with  analyzing 
PTI  samples.  Instrumentation  will  be  evaluated  with  respect  to  technical  acceptability,  maintenance  procedures  and 
records,  availability  of  spare  replacement  parts  (and/or  service  contracts),  and  general  upkeep.  Analytical 
methodology  for  all  critical  measurements  of  the  Demonstration  project  will  be  reviewed,  including  all 
extraction/preparation  steps,  analysis  steps,  data  reduction  and  validation  procedures,  applicable  QC  sample  analysis 
records,  calibration  records  and  general  recordkeeping/documentation  practices.  Additionally,  sample  handling  and 
tracking  procedures  will  be  evaluated  including  sample  receipt  COC  sample  storage,  sample/standard  segregation, 
and  results  reporting.  The  Tetra  Tech  QCC  or  his  designee  will  perform  a  systems  audit  for  the  subcontractor  labs 
or  review  any  external  and/or  internal  systems  audit  results  for  these  labs. 


Section  No:  3.9 
Revision  No.:  1 
Date:  2/16/98 
Page:  1  of  2 


3.9  CALCULATION  OF  DATA  QUALITY  INDICATORS 

The  data  quality  objectives  established  for  the  demonstration  of  the  PTI  technology  in  Section  3.3  of  this  QAPP  are 
based  on  project  requirements  and  are  designed  to  ensure  that  the  data  generated  during  the  demonstration  are  of 
known  and  acceptable  quality  to  achieve  the  project's  technical  objectives.  This  section  of  the  QAPP  delineates  the 
QA  objectives  for  each  of  the  critical  measurements  in  terms  of  the  data  quality  indicators:  precision,  accuracy, 
completeness,  method  detection  limits,  representativeness,  and  comparability. 

3.9.1  Precision 

Precision  is  the  ability  of  the  measurement  system  to  generate  reproducible  data.  For  the  TO- 14  and  TO- 12 
analyses,  precision  is  determined  from  the  results  of  the  analysis  of  duplicate  samples  and  is  reported  as  relative 
percent  difference  (RPD). 


I  C>-C*  I 

RPD  =  _ I _ ! _  X100 

(  (  C,  +  C2  )  /  2) 


Where 


C,  -  Sample  result 
C2  -  Duplicate  result 

RPD  will  be  calculated  for  both  lab  and  field  duplicates. 


3.9.2  Accuracy 

Accuracy  is  defined  as  the  nearness  of  the  analytical  result  to  the  "true”  value.  Accuracy  is  assessed  by  the  analysis 
of  laboratory  control  samples  for  Method  TO- 14  analyses  and  reported  as  percent  recovery: 

Cp 

%  Recovery  =  X  100 
Cr 


Where,  CD  is  the  determined  concentration  in  the  known  standard  and  CR  is  the  true  concentration 
of  the  known  standard. 
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3.9.3  Completeness 

Data  completeness  is  a  measure  of  the  extent  to  which  the  data  base  resulting  from  a  measurement  effort  fulfills  the 
objective  for  the  amount  of  data  required.  For  this  program,  completeness  is  defined  as  the  percentage  of  valid  data 
obtained  compared  to  the  total  number  of  tests  required  to  achieve  a  statistical  level  of  confidence  in  the  results. 

3.9.4  Target  Reporting  Limits  (TRLs) 

Target  reporting  limits  (TRLs)  objectives  as  presented  in  Table  3-2  are  based  on  the  project  objectives.  These  are 
target  values  which  may  vary  based  on  sample  matrix. 

These  TRLs  meet  USAF  Installation  Restoration  Program  (IRP)  requirements  and  are  generally  2  to  3  times  above 
laboratory  method  detection  limits  (MDLs).  Data  reported  by  Tetra  Tech  will  not  be  in  IRP  format.  Any  such 
formatting  requirements  will  be  the  responsibility  of  Quanterra.  MDLs  are  generally  determined  by  analyzing 
replicates  of  a  spike  containing  the  analyte  of  interest  at  a  concentration  3  to  6  times  the  estimated  MDL.  The  MDL 
is  then  determined  by: 


MDL  —  t^n.j  0=0.99)  x  S 


Where,  V,  O=0  99)  is  the  one-sided  t-statistic  appropriate  for  the  number  of  replicates  at  the  99  percent  level,  and  S 
is  the  standard  deviation  of  the  replicate  analyses. 
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3.10  CORRECTIVE  ACTION 

Strictly  defined  sample  handling  procedures,  calibration  procedures,  QC  sample  analyses,  and  all  associated 
acceptance  criteria  are  all  part  of  a  comprehensive  QA  program  which  enables  recognition  of  situations  which  do 
not  meet  specific  QA/QC  requirements.  The  specific  action  steps  to  be  taken  in  response  to  failed  criteria  are 
discussed  in  Section  3.7  (Internal  Quality  Control).  This  section  of  the  QAPP  discusses  corrective  action  procedures 
as  part  of  the  QA  program  for  the  PTI  demonstration. 

3.10.1  Initiation  of  Corrective  Action 

The  need  for  corrective  action  comes  from  several  sources:  equipment  malfunction,  internal  QA/QC  checks  outside 
of  acceptance  criteria,  deficiencies  noted  during  performance  or  systems  audits,  and  noncompliance  with 
sampling/analysis/  QA  requirements  (e.g.,  hold  times).  In  all  instances,  except  for  responding  to  audit  findings, 
personnel  (field  and  laboratory)  directly  performing  the  measurement  task  are  responsible  for  identifying  any 
nonconformance  or  potential  problem  with  the  protocols,  equipment,  or  method.  The  responsible  individual  must 
immediately  notify  the  appropriate  supervisor  that  a  problem  exists.  If  the  individual  identifying  the  problem  can 
correct  it  independently,  such  corrective  action  must  take  place  before  any  further  sample  collection  or  analysis 
occurs.  The  corrective  action  to  be  taken  must  be  determined  on  a  case-by-case  basis  taking  into  account  the  nature 
of  the  problem  and  the  extent  of  the  error.  Depending  upon  die  circumstances,  the  specific  steps  to  be  taken  and  the 
initiation  of  the  action  can  be  decided  by  the  field/laboratory  technician,  the  section  supervisor,  the  laboratory  QA 
Manager,  McClellan  QA  Manager,  and/or  the  Tetra  Tech  QA  Manager,  if  necessary,  by  all  of  them  in  conference. 

3.10.2  Documentation  of  Corrective  Action 

If,  at  any  time  during  analyses,  a  process  is  out  of  control,  corrective  action  shall  be  taken  and  documented,  with 
regard  to: 


•  What  actions  were  taken  to  bring  the  process  back  into  control. 

•  What  actions  were  taken  to  prevent  recurrences  of  the  out  of  control  situation. 

•  What  was  done  with  the  data  obtained  while  die  process  was  out  of  control. 

The  documentation  is  accomplished  by  filing  out  a  corrective  action  form  (see  example  given  in  Figure  3-7).  This 
form  is  initiated  either  by  field  or  laboratory  personnel,  the  appropriate  supervisor,  or  the  QA  Manager  depending 
on  where  the  problem  is  recognized.  The  report  will  include  the  following  information: 

•  Nature  of  the  problem. 

•  Analytical  parameter  affected. 

•  Sample  lot  affected. 

•  Personnel  responsible  for  identifying  the  problem. 

•  Corrective  action  measure(s)  taken  and  final  disposition/resolution  of  the  problem. 
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•  Dates. 

•  Initials  of  the  analyst  or  data  reviewer. 


The  reason  for  initiating  corrective  action  and  steps  taken  to  implement  the  corrective  action  will 
be  summarized  in  monthly  QC  reports  to  management  (see  section  3.11.1). 
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Figure  3-6.  Example  of  a  Corrective  Action  Form 

Corrective  Action 


Page _  of 

Report  # 


Date/Originator: _ _ _ _ _ 

Person  Responsible  for  Response: _ _ 

Description  of  Problem  and  when  identified  (state  analytical  parameter  and  sample  lot  affected): 


Cause  of  problem  if  known  or  suspected: 


Sequence  of  corrective  action  (  state  date,  person,  and  action  planned): 


Corrective  action  approval: 

Follow-up  dates: _ 

Description  of  follow-up:_ 


Final  corrective  action  approved  by: 


Date: 
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3.1 1  QUALITY  CONTROL  REPORTS  TO  MANAGEMENT 

The  quality-related  results,  actions,  and  decisions  required  by  this  Quality  Assurance  Project  Plan,  and  other 
documents  describing  the  PTI  Demonstration  project  necessitate  a  reporting  mechanism  to  keep  project 
management  informed  as  to  project  status.  These  reports,  discussed  below,  are  intended  to  provide  management 
with  the  information  necessary  to  assess  the  adequacy  and  success  of  the  QA  program  and  represents  a  minimum 
requirement. 

3.11.1  Monthly  Reports 

A  detailed  report  on  quality-related  activities  will  be  prepared  monthly  by  Tetra  Tech’s  QCC,  Stanley  Labunski,  and 
submitted  to  Kenneth  Partymiller.  Information  submitted  in  this  report  will  include:  any  proposed  changes  or 
modifications  to  the  QAPP,  summary  of  field  QA/QC  activities,  laboratory  QA/QC  activities,  and  an  overall 
tentative  assessment  of  data  quality  to  date.  Any  proposed  deviations  from  the  QAPP  will  be  approved  by  the  QCC 
and  EPA  prior  to  implementation.  The  reports  will  discuss  any  problem  conditions  and  corrective  actions,  audit 
events  and  results,  sampling  and  analysis  QA/QC  status,  and  a  general  review  of  the  achievement  of  data  objectives 
for  the  project. 

3.1 1.2  Technology  Evaluation  Report  (TER) 

The  TER  will  include  a  separate  QA  section  that  documents  the  QA/QC  activities  which  lend  support  to  the 
credibility  and  validity  of  the  data  as  discussed  in  Section  3.6.4.  A  summary  of  the  data  quality  information  will  be 
provided  including  an  assessment  of  the  QA  objectives  which  were  achieved  and  which,  if  any,  were  not,  why  they 
were  not,  and  the  impact  to  the  project. 
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SAMPLE  LOCATIONS  -  CONCENTRATION  UNIT 
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SAMPLE  LOCATIONS  -  PHOTOLYTIC  UNIT 
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PTI  FIELD  DATA  SHEET 


PROCESS  TECHNOLOGIES  INCORPORATED 
McClellan  AFB  SITEIC-31  PTI  FIELD  DATA  SHEET 


DATE: _ 

TEST  NUMBER: _ 

TEST  PARAMETERS: 


DATA  Time  of  Day  ► 


SVE  Inlet  Flow  (SCFM) 


SVE  Inlet  Temp  (F) 


Dilution  Air  Flow  (SCFM) 


Dilution  Air  Temp  (F) 


Dilution  Air  Press  (  wc) 


Combined  Inlet  Air  Flow  (SCFM) 


Combined  Inlet  Air  Temp  (F) 


Combined  Inlet  Air  Press  ("wc) 


Outlet  Gas  Flow  (SCFM) 


Outlet  Gas  Temp  (F)  _ 


Outlet  Gas  Press  (  wc) 


Adsorber  Press  Top  (kPa) 


Adsorber  Press  Mid  (kPa) 


Adsorber  Press  Bottom  (kPa) 


Desorber  Press  Mid  (kPa) 


Desorber  Press  Bottom  (kPa) 


Condenser  Temp  (F) 


Chilled  Water  Temp  (F) 


Dilution  Air  to  PDU’s  (SCFM) 


Feed  Gas  Temp  to  PDU’s  (F) 


Feed  Gas  Press  to  PDU’s  ("wc) 


PDU  Cooling  Water  Temp  In  (F) 


PDU#1  Cooling  Water  Temp  Out  (F) 


PDU#2  Cooling  Water  Temp  Out  (F) 


PDU#1  Cooling  Water  Flow  (GPM) 


PDU#2  Cooling  Water  Flow  (GPM) 


PDU#1  Press  Drop  In  to  Out  ("wc) 


PDU#2  Press  Drop  In  to  Out  ("wc) 


Scrubber  Press  Drop  Inlet  to  Fan  (“wc) 


Scrubber  Outlet  Press  (“wc) 


Cooling  Water  Tank  Temp  (F) 


Scrubber  Liquid  Flow  (GPM) 


Scrubber  pH 


SVE  Return  Header  Press  ("wc) 


Concentrator  Outlet  Filter  Press  (“wc) 


Booster  Blower  Suction  Press  (“wc) 


PDU#1  Temp  (F)  _ 


PDU  #2  Temp  (F) 


Desorber  Temp  Mid  (F) 


Desorber  Temp  Bot  (F)  _ 


Boiler  Press  (psig) 


Ambient  Conditions  (F)  _ 


Inlet  Gas  FID  Reading  (ppm) 


Outlet  Gas  FID  Reading  (ppm) 


Power  Meter  Reading  (kwh) 


Water  Meter  reading  (gallons)  _ 


Solvent  Tank  Level  (inches) 
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SUMMA  CANISTER  SAMPLING  SOP 
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PROCEDURE  FOR  OBTAINING  A  SUMMA  CANISTER  AIR  SAMPLE 

Two  types  of  air  samples  can  be  collected  in  SUMMA  canisters:  grab  and  composite.  A  grab 
sample  is  simply  an  instantaneous  collection  of  air  obtained  by  opening  the  canister  valve  and 
allowing  the  evacuated  canister  to  rapidly  (30-60  seconds)  come  to  equilibrium  with  the  source 
pressure  (usually  ambient  air).  A  composite  sample  is  similar  to  a  grab  sample  except  that  the  air 
is  metered  into  the  canister  over  a  length  of  time  via  a  vacuum  flow  regulator  at  a  rate 
corresponding  to  the  total  sampling  time  requested. 

1.0  Procedure  for  obtaining  sample 

Prior  to  sampling,  verity  that  the  vacuum  in  the  canister  is  greater  than  28  indies 
of  mercury.  Some  canisters  come  equipped  with  a  pressure  gauge  while  others 
require  that  a  pressure  gauge  (supplied  by  Quantena)  be  attached  to  the  can. 

If  the  vacuum  observed  is  less  than  28  inches-Hg,  contact  the  Quantena  project 
management  and  record  the  value  on  the  chain-of-custody  (COC)  provided. 

If  a  sampling  line  is  going  to  be  attached  to  the  canister,  flush  the  line  with  several 
volumes  of  sample,  if  possible. 

1.3.1  For  grab  samples 

Remove  the  valve  cap  from  the  canister  and  attach  the  stainless  steel 
particulate  filter  (if  supplied)  to  the  canister  valve.  Attach  the  sample  line 
to  the  particulate  filter. 

1.3.2  For  composite  samples 

Remove  the  valve  cap  from  the  canister  and  attach  the  stainless  steel 
particulate  filter  to  the  vacuum  flow  regulator  (VFR).  Attach  the  sample 
fine  to  the  particulate  filter.  Attach  the  VFR  to  the  canister  valve.  In  some 
cases  the  parficulate  fitter  will  already  be  attached  to  the  VFR,  and  some 
'  styles  of  SUMMA  canisters  win  already  have  flie  VFR  attached. 

1.4  To  begin  sampling,  rotate  the  valve  counter  clockwise  3-4  turns.  You  should  be 
able  to  hear  air  rushing  into  the  canister  for  grab  samples  and  for  short  duraflon 
composite  samples.  Note  the  start  fime. 

1.4.1  For  Grab  samples 

Allow  the  canister  to  equffibrate  for  30-60  seconds  and  dose  valve  (do 
not  overfighten,  may  result  in  leaking),  remove  the  sample  line  and 
parficulate  filter  from  the  valve,  and  record  the  final  pressure.  The  gauge 
should  read  a  small  vacuum. 


1.1 

1 2. 

1.3 


IMPORTANT:  If  the  source  is  at  positive  pressore,  do  not  allow  the  pressure  in  the 
canister  to  exceed  20  psig. 


Quartern  EmtronmatuU  Services  tSSOl  B.  Gale  Avenue,  Salle  ISO  CUy  of. Industry,  CA  91748 

Phone:  (SIS)  965-1006  Fax:  (SIS)  MS-1003 


Environment*! 

Services 


1 .4.2  For  Composite  samples 

Leave  the  valve  open  for  the  required  time  frame  and  occasionally 
monitor  the  vacuum  of  the  canister.  The  VFR  works  optimally  when  the 
vacuum  is  greater  than  5  inches  of  Hg.  Should  the  vacuum  in  the  canister 
go  to  ambient  pressure  before  the  allotted  sampling  time,  dose  the  valve 
and  note  the  time  at  which  the  vacuum  reached  ambient  (do  not 
overtighten,  may  result  in  leaking).  Remove  the  sample  line  from  the 
particulate  filter,  and  the  VFR  from  the  canister  (leave  the  VFR  on  the 
canister  if  that  was  its  initial  configuration  when  shipped  from  Quantema), 
and  record  the  final  pressure.  The  gauge  should  still  be  displaying  a 
negative  pressure. 

Replace  valve  caps. 


REMINDERS: 

1.  Do  not  overtighten  valve.  Overtightening  can  actually  cause  the  valve  to  leak. 
Handdght  is  usually  sufficient.  Valve  caps  should  be  tight  - 1/4  turn  past 
fingertight 

2.  Do  not  affix  any  labels  to  the  canister  body.  Record  any  information  on  die 
label  supplied  with  die  can,  or  affix  your  label  to  the  canister  labeL 

3.  You  will  need  an  adjustable  wrench  or  9/16”  crescent  wrench.  The  fitting  on 
die  canister,  VFR,  and  particulate  filter  are  1/4”  Swagelok-type  fitting; 


Particulate 


Canisters 
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PRIMARY  OBJECTIVE  AGREEMENT 


POA  PART  1  ATTACHMENT 


Primary  Project  Objective  #  _1  of  3  NRMRL  QA  ID  Number: 


(Documentation  for  Steps  A  and  B  is  required  for  all  project  categories.) 

(A)  Statement  of  Primary  Project  Objectives: 


To  evaluate  the  ability  of  the  PTI  system  to  achieve  an  overall  removal  efficiency  of  95%  of  total 
volatile  organic  compounds  (VOCs)  in  the  feed  gas  stream  at  a  90%  confidence  level. 

Confidence  level  disclaimer  statement  (if  applicable): 

NA 

EPA  acceptance  of  POA  received  by  PTI  via  email  on  2/3/98  -  P.  DePercin 


EPA  Project  Manager  Signature 


(B)  Critical  Measurements  to  Support  the  above  Primary  Project  Objective: 


Concentration  of  the  VOCs  in  the  blower  gas  stream  at  the  PTI  system  inlet  and  outlet.  These 
measurements  will  be  determined  by  EPA  method  TO-12  (total  nonmethane  organic  carbon). 


(Documentation  for  Steps  C,  D,  and  E  is  required  for  all  project  categories  except  for  those  Category  IV 
projects  which  are  so  fundamental  in  nature  that  decision  error  and  risk  are  of  little  consequence.) 

(C)  Decision  Error  A: 

Conclude  that  the  PTI  system  achieved  >  95  %  DRE,  when  in  fact,  the  technology  achieved 
<  95%  DRE. 

Decision  Error  B: 

Conclude  that  the  PTI  system  achieved  <  95  %  DRE,  when  in  fact,  the  technology  achieved 
>  95%  DRE. 


(D)  Consequence(s)  for  Decision  Error  A: 
None. 

Consequence(s)  for  Decision  Error  B: 
None. 

NRMRL  (POA-P1) 

January  1998 


POA  PART  1  ATTACHMENT  (continued) 


Primary  Project  Objective:  #  _1  of  3 
NRMRL  QA  ID  Number:  _ 


(E)  Acceptable  Risk  for  Decision  Error  A: 

0.10 

Acceptable  Risk  for  Decision  Error  B: 

Acceptable  risk  for  decision  error  B  has  not  been  selected.  A  large  amount  of  data  from  repeated 
test  runs  is  required  if  decision  error  B  were  set  at  approximately  the  same  level  as  that  for 
decision  error  A.  This  cannot  be  done  within  the  project  budget  or  within  the  time  period  for 
which  the  PTI  system  will  be  available  during  the  SITE  demonstration. 

************************************************************************************* 


POA  PART  2  ATTACHMENT 


(Documentation  for  Part  2  is  required  for  Category  I  or  Category  II(SITE)  projects,  or  whenever 
confidence  levels  can  be  determined  pre-project.) 

Confidence  intervals  and  supporting  calculations  for  pre-project  confidence  levels  (primary  objective 
only): 


To  determine  whether  the  overall  removal  efficiency  of  the  total  VOCs  from  the  feed  gas  stream  meet  95% 
removal  efficiency.  The  average  removal  efficiency  for  the  total  VOCs  will  be  determined  by  collecting 
and  analyzing  matched  pairs  of  samples  from  the  influent  and  effluent  stream  of  the  PTI  system.  Total 
VOC  removal  efficiency  for  all  VOCs  will  be  based  upon  the  data  obtained  using  EPA  Method  TO- 12 
(TNMOC).  The  data  will  be  treated  as  follows: 


The  average  removal  efficiency  will  be  calculated  by  adding  the  total  removal  efficiencies  and 
dividing  by  the  total  number  of  sample  pairs.  The  data  will  be  tested  for  normality  and  evaluated  using  the 
using  the  following  equations.  If  the  data  is  not  normally  distributed,  it  will  be  tested  for  other 
distributions,  and  evaluated  using  the  appropriate  equations  from  “Statistical  Methods  for  Environmental 
Pollution  Monitoring  “  by  Richard  Gilbert,  Van  Nostrand  Reinhold  Company,  New  York  1987. 


NRMRL  (POA-P2) 
January  1998 


POA  PART  2  ATTACHMENT  (continued) 


Primary  Project  Objective:  #  _1  of  3 
NRMRL  QA  ID  Number:  _ 

Each  matched  pair  of  inlet  and  outlet  concentration  data  (TNMOC)  is  denoted  by  X;  and  Y ■, 
respectively,  i  =  1, n;  where  n  is  the  number  of  matched  pair  samples.  The  ratio  of  outlet  to  inlet 
concentration,  R,  =  Y|  /  X; ,  and  the  average  fraction  remaining  R,ve  =  £  Rj  /  n,  and  s  is  the  standard 
deviation  of  R^. 

The  upper  confidence  limit  (UCL)  will  be  calculated  using  the  following  equations: 

UCL,^  =  Rlvc  +  t1^n.1  (s/n1/2) 

where  the  significance  level  (a)  =  0.1,  and  t,^*.,  =  Student  t  value  at  Significance  level  of  a  and 
n-1  degrees  of  freedom. 

For  the  objective  to  be  met  (  95%  removal  at  90%  confidence  level)  UCL1<t  should  be  less  than  or  equal  to 
0.05. 


NRMRL  (POA-P3) 
January  1998 


POA  PART  1  ATTACHMENT 


Primary  Project  Objective  #  _2  of  3  NRMRL  QA  ID  Number:  - 

(Documentation  for  Steps  A  and  B  is  required  for  all  project  categories.) 

(A)  Statement  of  Primary  Project  Objectives: 

To  determine  the  percent  removal  achieved  by  the  PTI  system  for  critical  VOCs  in  the  feed  gas  stream 
at  a  90%  confidence  level. 

Confidence  level  disclaimer  statement  (if  applicable): 

NA 

EPA  Project  Manager  Signature 

(B)  Critical  Measurements  to  Support  the  above  Primary  Project  Objective: 

Concentration  of  the  critical  VOCs  (defined  as  those  compounds  detected  at  >  1.0  ppmv  by  Method 
TO-14,  at  the  inlet  of  the  PTI  system)  in  the  inlet  and  outlet  of  the  PTI  system. 

(Documentation  for  Steps  C,  D,  and  E  is  required  for  all  project  categories  except  for  those  Category  IV 
projects  which  are  so  fundamental  in  nature  that  decision  error  and  risk  are  of  little  consequence.) 

(C)  Decision  Error  A: 

NA. 

Decision  Error  B: 

NA. 

(D)  Consequence(s)  for  Decision  Error  A: 

None. 

Consequence(s)  for  Decision  Error  B: 

None. 

NRMRL  (POA-P4) 
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POA  PART  1  ATTACHMENT  (continued) 


Primary  Project  Objective:  #2  of  3 
NRMRL  QA  ID  Number:  _____ 


(E)  Acceptable  Risk  for  Decision  Error  A: 

0.10 

Acceptable  Risk  for  Decision  Error  B: 

Acceptable  risk  for  decision  error  B  has  not  been  selected.  A  large  amount  of  data  from  repeated 
test  runs  is  required  if  decision  error  B  were  set  at  approximately  the  same  level  as  that  for 
decision  error  A.  This  cannot  be  done  within  the  project  budget  or  within  the  time  period  for 
which  the  PTI  system  will  be  available  during  the  SITE  demonstration. 

************************************************************************************* 

POA  PART  2  ATTACHMENT 


(Documentation  for  Part  2  is  required  for  Category  I  or  Category  II(SITE)  projects,  or  whenever 
confidence  levels  can  be  determined  pre-project.) 

Confidence  intervals  and  supporting  calculations  for  pre-project  confidence  levels  (primary  objective 
only): 


Determination  of  the  percent  removal  efficiencies  for  the  PTI  system  for  the  critical  VOCs.  The  average 
removal  efficiency  for  each  critical  VOC  will  be  determined  by  collecting  and  analyzing  matched  pairs  of 
samples  from  the  influent  and  effluent  stream  of  the  PTI  system.  The  data  will  be  treated  as  follows: 

The  average  removal  efficiency  for  each  VOC  will  be  calculated  by  adding  the  removal 
efficiencies  for  each  VOC  and  dividing  by  the  number  of  sample  pairs.  The  data  will  be  tested  for 
normality  and  evaluated  using  the  using  the  following  equations.  If  the  data  is  not  normally  distributed,  it 
will  be  tested  for  other  distributions,  and  evaluated  using  the  appropriate  equations  from  “Statistical 
Methods  for  Environmental  Pollution  Monitoring  “  by  Richard  Gilbert,  Van  Nostrand  Reinhold  Company, 
New  York  1987. 


NRMRL  (POA-P5) 
January  1998 


POA  PART  2  ATTACHMENT  (continued) 


Primary  Project  Objective:  #  2  of  3 
NRMRLQA  ID  Number:  _ 


Each  matched  pair  of  inlet  and  outlet  concentration  data  (TO- 14)  is  denoted  by  Xj  and  Yj 
respectively,  i  ~  1 , . . . ,  where  n  is  the  number  of  matched  pair  samples.  The  ratio  of  outlet  to  inlet 
concentration,  =  Yt  /  X, ,  and  the  average  fraction  remaining  R*ve  =  £  Rj  /  n,  and  s  is  the  standard 
deviation  of  R,ve. 


The  upper  confidence  limit  (UCL)  and  lower  confidence  limits  (LCL)  will  be  calculated  using  the 
following  equations: 

UCL^-R^  +  t,^  (s/n,/2) 

LCLj^  =  -  tlKX/2  n.!  (s/n1/2) 

where  the  significance  level  (a)  =  0.1,  and  t^  =  Student  t  value  at  Significance  level  of  a  and 
n-1  degrees  of  freedom. 

The  90%  confidence  limits  for  percent  removal  will  be  calculated  by  first  multiplying  the  UCL  (and  LCL) 
values  by  100  and  then  subtracting  from  100. 


NRMRL  (POA-P6) 
January  1998 


POA  PART  1  ATTACHMENT 


Primary  Project  Objective  #  3  of  3  NRMRL  QA  ID  Number:  _ 

(Documentation  for  Steps  A  and  B  is  required  for  all  project  categories.) 

(A)  Statement  of  Primary  Project  Objectives: 

Estimate  treatment  costs  for  the  PTI  system  to  achieve  an  overall  removal  efficiency  of  95%  for  total 
VOCs  in  a  1000  scfm  system. 

Confidence  level  disclaimer  statement  (if  applicable): 

Costs  will  not  be  statistically  evaluated. 


EPA  Project  Manager  Signature 


(B)  Critical  Measurements  to  Support  the  above  Primary  Project  Objective: 

Feed  gas  flow  rates,  VOC  removal  efficiency,  caustic  solution  usage,  reagent  panel  utilization, 
condensate  volumetric  accumulation  measurements,  waste  water  volumetric  accumulation 
measurements,  electrical  power  consumption,  on-line  availability,  capital  costs  for  equipment  and 
installation,  cost  within  battery  limits,  and  labor  hours  for  operation  and  maintenance. 

(C)  Decision  Error  A: 

NA;  cost  will  not  be  statistically  evaluated. 

Decision  Error  B: 

NA;  cost  will  not  be  statistically  evaluated. 

(D)  Consequence(s)  for  Decision  Error  A: 

NA 

Consequence(s)  for  Decision  Error  B: 

NA 

NRMRL  (POA-P7) 

January  1998 


POA  PART  1  ATTACHMENT  (continued) 


Primary  Project  Objective:  #  _3  of  3 
NRMRL  QA  ID  Number:  _ 


(E)  Acceptable  Risk  for  Decision  Error  A: 
NA 


Acceptable  Risk  for  Decision  Error  B: 
NA 


*******  ******************************  **************  ****************************  ****** 

POA  PART  2  ATTACHMENT 


(Documentation  for  Part  2  is  required  for  Category  I  or  Category  II(SITE)  projects,  or  whenever 
confidence  levels  can  be  determined  pre-project.) 

Confidence  intervals  and  supporting  calculations  for  pre-project  confidence  levels  (primary  objective 
only): 

NA;  cost  will  not  be  statistically  evaluated. 


NRMRL  (POA-P8) 
January  1998 


Secondary  Objectives 


1 .  To  determine  the  percent  removals  achieved  by  the  PTI  system  for  the  noncritical  VOCs  detected  at 
the  inlet  of  the  PTI  system.  The  noncritical  VOCs  are  all  those  detected  at  the  PTI  system  inlet  at  less 
than  1.0  ppmv,  by  EPA  Method  TO-14.,  these  results  are  noncritical. 

2  To  determine  the  VOC  percent  removals  achieved  by  the  photolytic  destruction  unit  (PDU)  by  EPA 
Method  TO- 14/scan. 

3.  To  determine  the  amount  of  VOCs  leached  from  the  reagent  panels  when  subjected  to  the  EPA’s 
Toxicity  Characteristic  Leaching  Procedure  (TCLP).  All  reagent  panel  analysis  is  noncritical. 

4.  To  determine  if  the  aqueous  scrubber  discharge  meets  McClellan  AFB  wastewater  treatment  facility 
waste  acceptance  criteria.  The  discharge  will  be  analyzed  using  EPA  Methods  8260A  for  VOCs,  and 
Methods  26, 160.1, 160.2,  and  1 1 10  for  Cl,  total  dissolved  solids  (TDS),  total  suspended  solids 
(TSS),  and  corrosivity.  These  results  are  noncritical. 

5.  To  characterize  the  condensate  and  knockout  pot  accumulation  for  disposal  purposes,  using  EPA 
Methods  8260A,  and  1110.  These  results  are  noncritical. 

6.  To  determine  the  concentrations  of  hydrochloric  acid,  chlorine  (Method.26),  phosgene  (TO-6),  03, 
CO,  and  NOx  (CEM),  and  dioxins  (Method  23)  exiting  the  PDU  and  the  PTI  system.  These  results 
are  noncritical. 

7.  Document  observed  operating  problems  and  their  resolutions 
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SECTION  4.0 

HEALTH  AND  SAFETY  PLAN 


4.1  INTRODUCTION 

This  Health  and  Safety  Plan  (HSP)  establishes  specific  guidelines  and  requirements  for  the  protection  of  Process 
Technologies  Incorporated  (PTI)  personnel,  its  subcontractors,  and  visitors  during  the  demonstration  of  the  PTI  system. 
This  plan  has  been  prepared  in  accordance  with  the  regulatory  requirements  of  the  Code  of  Federal  Regulations,  29 
CFR  1910.120,  Hazardous  Waste  Operations  and  Emergency  Response.  It  addresses  those  activities  performed  during 
the  installation,  sampling,  operation,  and  demobilization  of  the  PTI  system. 


PTI,  the  USAFs  contractor  for  McClellan  AFB,  is  responsible  for  coordinating  the  installation,  operation,  and 
demobilization  of  the  PTI  system.  PTI  is  therefor  responsible  for  maintaining  safety  records  pertinent  to  these  activities 
and  safe  guarding  of  PH  personnel,  its  subcontractors  and  visitors  involved  in  the  PTI  Demonstration  or  entering  the 
test  area  during  the  demonstration.  As  part  of  this  effort,  PTI  will  ensure  that  all  personnel  comply  with  the  procedures 
and  guidelines  specified  within  the  HSP.  PTI  has  the  responsibility  of,  and  will  perform,  health  and  safety  monitoring 
specified  within  this  HSP. 

4.1.1  Scope  and  Applicability 

The  information  provided  in  this  HSP  was  developed  for  the  protection  of  PTI  personnel,  its  subcontractors,  and 
visitors  associated  with  the  demonstration  of  the  PTI- process.  Other  personnel  that  are  resident  at  the  site,  but  not 
involved  with  PTI’s  demonstration,  are  not  covered  under  this  plan.  The  purpose  of  this  HSP  is  to  clearly  define 
individual  and  corporate  responsibilities,  establish  personal  protection  standards  and  mandatory  safety  procedures,  and 
provide  for  contingencies  that  may  arise  while  operations  are  being  conducted  at  McClellan  AFB,  Investigation  Cluster, 
Site  IC  31.  PTI  disclaims  responsibility  for  any  use  of  this  information  other  than  the  express  purpose  for  which  it  is 
intended  and  assumes  no  liability  for  the  use  of  this  information  for  any  other  purpose.  The  evaluations  and  hazards 
and  their  controls  reflect  professional  judgments  subject  to  the  accuracy  and  completeness  of  information  available 
when  the  HSP  was  prepared. 

4.1.2  Overview  of  Demonstration  Project 

Table  4-1  provides  some  general  information  about  the  PTI  Demonstration  Project  at  McClellan  AFB.  Appendix  3A 
and  3B  are  Sample  Location  Diagrams  of  the  of  the  PTI  treatment  system  including  sampling  and  measuring  points. 

4.1.3  McClellan  AFB  Description 

Figure  2-1  is  a  map  of  McClellan  AFB  and  Investigation  Cluster,  Site  IC  31.  A  description  of  McClellan  AFB  is 
provided  in  Section  1-2. 

4.1.4  Demonstration  Site  Description 

The  demonstration  site  description  is  provided  in  Section  2.3. 


4.2  ORGANIZATION  AND  RESPONSIBILITIES 

The  implementation  of  the  HSP  depends  on  an  efficient  organization  and  clearly  delineated  responsibilities  for  each 
person  involved.  The  health  and  safety  component  of  the  PTI  team  for  this  project  is  organized  in  accordance  with 
PTTs  Health  and  Safety  Program.  As  such,  the  PTI  Health  and  Safety  Officer  (HSO)  located  in  Boise,  ID  provides 
overall  direction  of  the  demonstration  project  Health  and  Safety  Plan.  The  PTI  Project  Manager  (PM)  is  in  responsible 
charge  at  the  Site  for  all  PTI  activities,  health  and  safety  or  otherwise.  A  Site  Safety  Coordinator  (SSC)  has  also  been 
assigned  as  the  PM's  representative,  who  will  be  on-site  at  all  times  throughout  die  operation  of  the  demonstration 
project  to  implement  the  details  of  this  plan.  The  responsibilities  of  each  person  implementing  the  details  of  die  HSP 
are  included  in  this  section. 
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Table  4-1.  General  Information  for  the  PTI  Demonstration  Project 


Site  Name: 

Site  Location: 

McClellan  AFB  Contracting  Officer: 

McClellan  AFB  Project  Manager: 

McClellan  AFB  Project  Coordinator: 

EPA  NRMRL  Contract: 

PRC  Project  Manager: 

EPA  TIO  Contact 

Pn  Field  Manager/ 

Site  Safety  Coordinator: 

Pn  Health  and  Safety  Officer: 

Pn  Project  Manager: 

Purpose  of  Field  Work: 

Approximate  Duration  of  Proposed  Field  Work: 
Pn  Project  Information  Available  From: 
Overall  Hazard  Summary: 


McClellan  AFB,  Investigation  Cluster,  Site  IC  31 

Sacramento,  California 

Larry  Jaramillo 

Craig  Burnett 

Tim  Chapman 

Paul  dePercin 

Kirankumar  Topudurti 

Carlos  Pachon 

Randy  Cooper 

Michael  Gray 
John  Ferrell 

To  test  and  determine  the  effectiveness  of PTEs  combined 
Concentrator/UV  photolytic  destruction  technology  in 
destroying  VOCs  from  contaminant-laden  soil  gas. 

Mid  February  1998  through  Mid-May  1998 

-  John  Ferrell,  Pn  (208)  385-0900 

Low 


Pn  is  responsible  for  all  activities  involved  in  system  installation,  maintenance,  operation,  decontamination,  and 
demobilization,  as  well  as  all  health  and  safety  considerations  related  to  activities  that  occur  during  these  operations. 
All  health  and  safety  monitoring  for  chemical  contaminants  related  to  the  Pn  Demonstration  will  be  performed  by  PTI. 
If  any  non-PTI  personnel,  subcontractors  or  visitors,  are  within  the  PTI  demonstration  area  (i.e.,  McClellan  AFB  staff, 
its  subcontractors,  BDM,  EPA  TIO,  Clean  Sites,  EPA  NRMRL,  and  PRC  staff  involved  in  the  demonstration),  PTI  will 
immediately  notify  the  McClellan  AFB  Project  Coordinator  of  any  hazard.  PTI  will  also  make  available  all  health  and 
safety  records  of  PTI  operations  for  inspection  by  EPA,  or  Occupational  Safety  and  Health  Administration  (OSHA) 
personnel,  and  will  provide  copies  of  all  such  records  on  an  as  requested  basis.  PTI  will  perform  heat  stress  monitoring 
for  the  personnel  covered  under  this  plan  if  environmental  and  work  conditions  so  dictate.  Records  of  heat  stress 
monitoring  will  be  provided  as  mentioned  above. 

4.2.1  Project  Manager 

John  Ferrell  is  the  PTI  PM.  He  has  ultimate  responsibility  for  PTI's  field  work  at  the  site.  He  will  coordinate  on-site 
health  and  safety  activities  and  will  provide  technical  supervision  for  ongoing  activities  at  the  site.  Primary 
responsibilities  of  the  PM  in  the  health  and  safety  area  include: 

•  Approving  the  HSP  before  the  commencement  of  any  field  activities,  after  ensuring  that  it  has  been 
reviewed  by  an  appropriately  qualified  individual. 

•  Designating  an  individual  to  serve  as  the  SSC  for  this  project. 

•  Assuring  that  personal  protective  equipment  is  available  and  properly  utilized  by  all  personnel  on-site. 

•  Assuring  that  all  personnel  are  aware  of  the  provisions  of  this  plan,  are  instructed  in  the  work  practices 
necessary  to  ensure  safety,  and  are  familiar  with  the  preplanned  procedures  for  dealing  with  emergencies. 

•  Assuring  that  all  personnel  are  aware  of  the  potential  hazards  associated  with  site  operations. 


Section  No.:  4 
Revision  No.:  1 
Date:  2/16/98 
Page  3  of  26 

•  Supervising  the  safety  performance  of  all  personnel  to  ensure  that  safe  work  practices  are  employed. 

•  Correcting  conditions  that  may  result  in  injury  to  personnel  or  exposure  to  hazardous  substances. 

4.2.2  PTI  Health  and  Safety  Officer 

Michael  Gray  is  the  PTI  Health  and  Safety  Officer  (HSO)  for  PTI  personnel  involved  in  this  demonstration  project.  He 
is  responsible  for  the  overall  health  and  safety  of  all  PTI  workers  and  subcontractors  on  this  project  and  coordinates 
with  die  PM  for  all  activities  related  to  the  site  operations.  He  will  provide  technical  information  and  assistance  to  the 
PM  on  the  hazards  of  waste  components  and  the  demonstration  processes.  He  will  also  provide  information  for 
measuring  and  controlling  exposure  to  toxic  or  unsafe  components.  He  will  not  be  on-site  but  has  designated  the  PM  or 
the  SSC  to  carry  out  health  and  safety  procedures.  Additional  duties  and  responsibilities  of  the  PTI  HSO  include: 

•  Developing  the  HSP. 

•  Obtaining  copies  of  applicable  Federal,  State,  and  Local  regulations  for  the  site. 

•  Reviewing  the  health  and  safety  monitoring  and  incident  reports  submitted  by  the  SSC  for  PTI  personnel. 

•  Coordinating  safety  problems  with  the  PM  and  SSC. 

•  Determining  what  level  of  protection  (protective  clothing  and/or  respirator)  will  be  used  by  PTI  personnel 
at  the  site  under  the  conditions  as  reported  by  the  PM  or  SSC. 

•  Maintaining  a  current  copy  of  the  HSP  along  with  medical  qualification  correspondence  and  records. 


4.2.3  Site  Safety  Coordinator. 

Randy  Cooper,  the  SSC,  will  be  responsible  for  implementing  the  details  of  this  HSP.  As  the  full-time  representative  of 
the  PTI  HSO,  the  SSC  will  conduct  routine  inspections  to  verify  compliance  with  this  HSP  and  will  have  full  authority 
to  resolve  safety  and  health  issues  arising  during  site  operations  provided  that  he  reports  his  findings  and  decisions  to 
the  HSO  in  a  timely  fashion.  The  SSC  will  train  project  team  members  on  the  subjects  of  potential  hazards  and 
provisions  for  exposure  monitoring,  use  and  care  of  personal  protective  equipment,  and  on  the  specific  requirements  of 
this  plan.  If  site  conditions  become  unsafe,  the  SSC  has  the  authority  to  request  the  PM  to  suspend  all  site  activities 
until  the  unsafe  conditions  are  corrected.  The  duties  of  the  SSC,  as  they  pertain  to  PTI  personnel,  include: 

•  Ensuring  die  proper  cleaning  and  maintenance  of  protective  equipment. 

•  Supervising  the  ordering  of  pertinent  safety  and  emergency  supplies  and  equipment. 

•  Overseeing  the  maintenance  of  records  of  occupational  illnesses  and  injury  (OSHA  Form  102  or 
equivalent)  and  records  of  individual  site  assignment  and  exposure  monitoring  results. 

•  Enforcing  all  health  and  safety  procedures  applicable  to  PTI  personnel  while  they  are  on-site. 

•  Determining  the  need  for  additional  safety  equipment  (e.g.,  respirators),  depending  on  site-specific 
conditions. 

•  Obtaining  emergency  medical  assistance. 

•  Preparing  and  submitting  incident  reports. 

•  Conducting  daily  reviews  of  key  aspects  of  this  HSP  to  respond  to  any  changes  in  weather,  site,  or 
operational  conditions. 

•  Presenting  initial  Health  and  Safety  training  for  new  subcontractor  employees,  in  the  absence  of  the  HSO. 
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•  Ensuring  that  entry  and  access  to  the  site  (exclusion  zone)  is  controlled. 

•  Ensuring  that  personnel  (employees  and  visitors)  allowed  access  inside  the  exclusion  zone  or  other 
controlled  areas  have  completed  die  required  training. 

•  Ensuring  that  chemicals  brought  to  the  site  and  waste  generated  on-site  by  PTI  personnel  are  properly 
handled,  labeled,  and  stored. 

4.2.4  Non-PTI  Personnel 

Non-PTI  personnel  involved  with  the  PTI  demonstration  project  include  McClellan  AFB  staff  and  subcontractors, 
BDM,  EPA  TIO,  Clean  Sites,  EPA  NRMRL,  and  PRC  staff.  These  personnel  are  responsible  for: 

•  Completing  work  assignment  in  a  safe  and  effective  manner. 

•  Immediately  reporting  any  occupational  illness  or  injury  to  the  PTI  PM  and/or  SSC  and  the  McClellan 
AFB  Project  Manager  and  Contracting  Officer,  including  any  potential  exposure  to  hazardous  substances 
for  which  protection  was  not  provided. 

•  Wearing  and  maintaining  personal  protective  equipment  as  specified  in  the  HSP. 

•  Reporting  to  the  SSC  any  hazards  not  documented  in  the  HSP  or  inadequately  controlled  by  procedures 
contained  in  the  HSP. 

4.3  TASK  DESCRIPTION 

Details  of  the  PTI  demonstration  are  presented  in  Section  2.4  of  the  WIP.  The  test  program  for  this  demonstration  is 
generally  composed  of  the  following  tasks: 

•  Site  preparation/system  installation  -  PTI  and  its  subcontractors  will  install  the  PTI  system  and  any 
peripheral  equipment  and  perform  health  and  safety  monitoring  during  these  activities.  The  McClellan 
AFB  site  contractor,  URS,  may  provide  assistance  for  utility  connections. 

•  Process  demonstration/sampling  -  PTI  will  be  responsible  for  coordinating  the  operation  and 
maintenance  of  the  PTI  system  during  the  demonstration.  PTI  will  also  be  responsible  for  sampling  and 
of  monitoring  the  PTI  influent  and  effluent  gas  streams  as  well  as  the  reagent  panels  used  in  the  PTI  unit, 
condensate  (aqueous  and  organic  phases),  and  caustic  scrubber  liquor  used  in  the  scrubber.  Health  and 
safety  monitoring  will  be  performed  by  PTI  for  chemical  exposure  and  heat  stress  (as  required)  during 
demonstration  activities  for  PTI  personnel. 

•  Process  demobilization  -  These  activities  include:  disconnection;  decontamination  and  shipment  of 
process  system  components;  disposal  of  process  generated  waste;  and  termination  of  support  systems 
(electric,  water,  etc.).  Demobilization  will  be  the  sole  responsibility  of  PTI  and  its  subcontractors.  The 
McClellan  AFB  site  contractor,  URS,  may  provide  assistance  for  utility  disconnects. 

4.4  HAZARDS  ANALYSIS 

4.4.1  Chemical  Hazards 

The  soil  vapor  at  Site  IC  3 1  is  predominantly  contaminated  with  volatile  organic  compounds  (VOCs).  Table  4-2  lists  a 
number  of  volatile  contaminants  found  at  the  site  which  may  present  a  hazard.  MSDS’s  for  the  these  contaminants  are 
included  as  Appendix  4B.  Information  regarding  the  contaminant’s  OSHA  Permissible  Exposure  Limits  (PEL), 
concentrations  Immediately  Dangerous  to  Life  and  Health  (IDLH),  skin  affects,  vapor  pressures,  flash  points,  and 
estimated  concentrations  has  also  been  included  within  this  table.  NIOSH  Short  Term  Exposure  Limits  (STEL)  are 
used  in  place  of  PELs  when  these  values  are  more  conservative.  It  should  be  noted  that  the  air  contaminant 
concentrations  reported  in  Table  4-2  are  those  expected  from  the  SVE  off  gas.  Concentrations  which  workers  may  be 
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Table  4-2.  Primary  Soil  Vapor  Contaminants,  McClellan  Air  Force  Base,  Site  IC  31 


Compound 

OSHA  PEL 
(ppm) 

IDLH2 

(ppm) 

Skin  Irritant 
(Yes/No) 

Vapor  Pressure 
(mm  Hg) 

Flash 

Point(°F) 

Estimated  VOC 
Concentration(ppmv)4 

Benzene 

1 

500 

Yes 

75  @  68°F 

12 

3.9 

Carbon  tetrachloride 

2' 

200 

Yes 

91  @68°F 

NA 

1.0 

Chlorobenzene 

75 

1,000 

Yes 

9  @  68°F 

82 

.2 

Chloroform 

2' 

500 

Yes 

160  @  68°F 

NA 

3.1 

1 ,2-Dichlorobenzene 

50 

200 

Yes 

1  @  68°F 

151 

ND 

1,1-Dichloroethane 

100 

3,000 

Yes 

182  @  68°F 

2 

4.3 

1,1-Dichloroethene 

5 

Un¬ 

known 

Yes 

500  @  68°F 

-9 

3.7 

1 ,2-Dichloroethene 
(total) 

200 

1,000 

Yes 

180  @  68°F 

36 

2.7 

Ethylbenzene 

100 

800 

Yes 

7  @  68°F 

55 

.7 

Freon  12 

(Dichlorodifluoro- 

methane) 

1000 

15,000 

No 

4,332  @  68°F 

NA 

ND 

Freon  113(1,1,2- 
Trichloro- 1,2,2- 
trifluoroethane) 

1,000 

2,000 

Yes 

285  @  68°F 

NA 

1.3 

Methylene  Chloride 

500 

2,300 

Yes 

350  @  68°F 

NA 

1.1 

Methyl  ethyl  ketone 

200 

3,000 

Yes 

78  @  68°F 

16 

ND 

Styrene 

501 

700 

Yes 

5  @  68°F 

88 

ND 

Tetrachloroethene 

25 

150 

Yes 

14  @  68°F 

NA 

1.7 

Toluene 

1001 

500 

Yes 

21  @65°F 

40 

.7 

1,1,1  -Trichloroethane 

350 

1,000 

Yes 

100  @  68°F 

NA 

4.2 

Trichloroethene 

100 

1,000 

Yes 

58  @  68°F 

90 

32.5 

Freon  1 1  (Trichloro- 
fluoromethane) 

1,000 

10,000 

Yes 

677  @  68°F 

NA 

ND 

1,2,4-Trimethyl- 

benzene 

25' 

Un¬ 

known 

Yes 

1  @68°F 

112 

ND 

Vinyl  chloride 

1 

Un¬ 

known 

Yes 

2,507  @  68°F 

NA 

ND 

m,p-Xylenes 

100 

900 

Yes 

6  @  68°F 

81.53 

.7 

o-Xylene 

100 

900 

Yes 

5@68°F 

90 

.7 

TX  n  TV  lil 

1  NIOSH  Short  Term  Exposure  Limit,  NIOSH  Pocket  Guide  to  Chemical  Hazards,  U.S.  Department  of  Health 
and  Human  Services.  June  1994. 


2  Immediately  Dangerous  to  Life  or  Health.  Represents  the  maximum  concentration  for  unimpaired  escape 
within  30  minutes. 

3  Average  value 

4  McClellan  Air  Force  Base  Quarterly  Observation  Report,  January  through  March,  1997,  Investigation  Cluster 
Site  IC  3 1 .  Values  are  a  composite  of  the  TOM  results. 

NA  Not  Applicable. 

ND  Not  Detected 
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exposed  to  during  the  demonstration  will  be  greater  within  the  PTI  process  equipment.  Appropriate  chemical  safety 
measures  will  be  taken  to  ensure  that  the  OSHA  PEL  exposure  limits  are  not  exceeded. 

Since  the  PTI  system  will  be  located  on  a  concrete  pad,  contaminated  soil  is  not  expected  to  present  a  hazard  during 
the  Demonstration  and  thus  dermal  contact  with  soil  should  not  be  an  issue.  Minimal  water  is  expected  to  be 
collected  by  the  SVE  system.  However,  direct  dermal  contact  with  contaminated  water  extracted  from  the  soil 
should  be  avoided.  Splashes,  leaks,  and  spills  from  the  knock  out  drum  located  at  the  suction  of  the  blower  that 
provides  process  gas  from  the  SVE  unit  to  the  PTI  system  may  occur,  exposing  unprotected  workers  to 
contaminants.  Leaks  will  normally  not  present  a  personnel  hazard  since  the  entire  PTI  system  operates  under  a 
constant  negative  pressure.  Routine  collection  and  handling  of  gaseous  samples  may  also  provide  an  opportunity 
for  contaminants  to  contact  the  skin,  if  inappropriate  PPE  are  used. 

Common  symptoms  of  overexposure  to  compounds  at  the  site  are  drowsiness,  headache,  dizziness,  loss  of 
coordination,  fatigue,  tremors,  and  irritation  of  the  eyes,  nose,  throat,  or  skin. 

Chemical  hazards  associated  with  the  operation  of  the  PTI  system  include  25%  sodium  hydroxide  solution  (NaOH) 
used  to  maintain  the  correct  pH  of  the  scrubber  liquor  or  to  prepare  batches  of  5%  NaOH  solution,  flammable 
organic  liquids  collected  from  the  operation  of  the  condenser,  and  the  photolytic  reaction  by  products  which  can 
include  chlorine,  ozone,  carbon  monoxide  and  phosgene  gas,  and  hydrogen  chloride  liquid  that  may  accumulate  if 
moisture  condenses  inside  the  photolytic  reactors.  These  components  normally  are  not  present  outside  of  the 
equipment  or  in  the  atmosphere  of  the  cargo  container  where  personnel  are  working  since  the  reactors  are  air  tight 
and  the  system  is  closed  and  operates  under  a  negative  pressure.  The  following  provides  general  system 
descriptions  and  safeguards  for  the  protection  of  personnel. 

The  SVE  process  gas  is  concentrated  in  the  PTI  supplied  concentrator.  The  concentrator  operates  under  a  negative 
pressure  which  precludes  the  release  of  organic  contaminated  process  gas  to  the  atmosphere  and  exposing 
personnel.  The  concentrator  adsorber  section  outlet  gas,  which  will  contain  very  low  levels  of  contaminants,  is 
conveyed  back  to  the  SVE  system.  The  outlet  gas  stream  leaving  the  desorber  section  of  the  concentrator  passes 
through  a  condenser  where  heavy  organic  compounds  and  strip  steam  are  condensed  leaving  chlorinated  organic 
compounds  to  be  destroyed  in  the  PTI  photolytic  reactors.  The  condensed  liquid  is  collected  in  the  solvent  storage 
tanks,  via  a  closed  piping  system,  which  are  provided  with  secondary  containment,  level  indication,  and  overflow 
protection.  The  solvent  storage  tanks  are  also  provided  with  pressure/vacuum  relief  where  any  out-breathing  is 
directed  to  the  concentrator,  the  photolytic  reactors,  or  to  activated  carbon.  The  risk  of  dermal  and  respiratory 
exposure  to  personnel  will  occur  during  solvent  transfer  operations  and  will  be  mitigated  by  utilizing  the  proper  PPE 
and  operating  procedures. 

Approximately  10  gallons  of  25%  NaOH  solution  are  contained  in  the  chemical  feed  tank  to  maintain  the  scrubber 
solution  pH  during  operations.  The  caustic  is  automatically  metered  into  the  recycle  line  of  the  scrubber  pumps 
when  the  pH  probe  indicates  a  scrubber  solution  pH  of  less  than  9.  The  chemical  feed  tank  is  located  inside  the 
cargo  container  and  on  a  structure  that  provides  easy  access  to  the  chemical  feed  tank  and  secondary  containment  of 
the  caustic.  It  is  anticipated  that  the  chemical  feed  tank  will  need  to  be  filled  two  or  three  times  during  the 
demonstration.  At  the  discretion  of  the  PTI  PM,  the  scrubber  liquor  may  be  prepared  in  approximately  30  gallon 
batches  using  25%  NaOH  solution  and  water.  If  the  scrubber  solution  needs  to  be  drained,  fittings  are  in  place  in 
the  scrubber  piping  system  to  connect  drain  hoses  for  either  gravity  or  pumped  draining  of  the  tank.  Direct  dermal 
contact  with  the  caustic  or  scrubber  solution  will  be  prevented  by  wearing  proper  PPE  when  handling  caustic,  and 
by  the  closed  system  design  where  make  up  caustic  is  automatically  introduced  into  the  scrubber  solution. 

The  PTI  photolytic  reactor  system  is  also  a  closed  system  that  operates  under  a  negative  pressure  to  ensure  that 
hazardous  components  are  not  released  to  the  work  environment  of  the  cargo  container.  Safety  features  associated 
with  the  photolytic  reactor  system  include  a  purge  blower  used  to  purge  the  reactors  with  air  during  start  up,  after 
shutdown,  and  prior  to  performing  reagent  panel  changes,  pressure/vacuum  relief,  and  automatic  by-passing  should 
a  malfunction  occur.  The  pressure  relief  and  automatic  by-passing  features  allows  the  process  gas  to  be  directed 
either  back  to  the  concentrator  or  to  activated  carbon. 
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To  ensure  the  safety  of  personnel,  Draeger  tube  monitoring  will  be  performed  in  the  cargo  container  during  start  up 
and  operation  of  the  PTI  system  to  ensure  that  there  are  no  releases  of  chlorine,  ozone,  carbon  monoxide,  and 
phosgene  gas  that  may  be  generated  by  the  photolytic  destruction  process.  In  addition,  the  cargo  container  is 
continuously  ventilated  at  a  minimum  of  6  air  changes  per  hour  to  preclude  the  build  up  of  IDLH  concentrations  of 
the  above  mentioned  gases  and  a  continuous  chlorine  gas  monitor  is  located  inside  the  cargo  container  that  will  both 
alarm  and  shut  down  the  PTI  photolytic  reactors  should  chlorine  gas  be  detected. 

When  the  reactor  reagent  material  is  being  changed,  the  access  to  the  reactor  internals  is  from  outside  the  cargo 
container.  Prior  to  opening  the  reactor,  the  reactor  is  purged  with  air  for  a  sufficient  period  to  ensure  that  no 
harmful  gas  is  present.  After  the  reactor  is  reassembled,  it  is  pressure  tested  using  compressed  atmospheric  air  to 
verify  an  air  tight  seal.  As  a  precautionary  measure,  when  changing  and  sampling  the  reactor  reagent  panels,  it  is 
required  that  a  respirator,  Tyvek  garment,  safety  glasses,  hard-hat,  and  pair  of  acid  resistant  gloves  be  worn. 

4.4.2  Physical  Hazards 

Due  to  the  time  of  year  that  field  work  will  be  conducted  (mid  February  to  mid-May),  a  low  potential  exists  for  heat 
stress.  In  the  event  that  heat  stress  becomes  a  concern,  personnel  will  comply  with  PTI's  heat  stress  program  located 
in  Section  4.5.4. 

During  system  operation,  many  of  the  sampling  ports  and  reactor  surfaces  may  be  hot  (140  °F  to  160  °F).  Although 
the  potential  for  severe  skin  damage  from  touching  these  surfaces  is  low,  insulating  gloves  must  be  worn  over 
chemically  resistant  gloves  during  sampling  and  monitoring  procedures,  when  in  close  proximity  to  hot  surfaces.  In 
addition,  steam  is  used  to  regenerate  adsorbent  and  as  a  strip/carrier  gas  for  the  organic  vapors.  All  steam  and 
condensate  lines  as  well  as  equipment  operating  above  140  °F  will  be  insulated  and/or  clearly  labeled. 

Given  the  electric  power  requirements  for  the  PTI  system,  the  potential  for  electrocution  must  be  considered.  The 
system's  electrical  wiring  harness  is  fully  grounded;  nonetheless,  all  wiring  and  external  contacts  should  be  avoided. 
To  minimize  the  potential  for  electrical  shock,  only  properly  trained  and  authorized  personnel  should  come  in 
contact  with  the  electrical  harness.  There  is  a  safety  switch  to  shut  off  power  to  the  system  should  an  emergency 
condition  arise.  Applicable  OSHA  standards  for  protection  from  electrical  hazards  (29  CFR  1926.500)  shall  apply. 

The  presence  of  volatile  contaminants  in  the  influent  gas  stream  could  result  in  pockets  of  concentrated  flammable 
contaminants  during  processing.  However,  due  to  the  constant  flow  of  air  through  the  system  and  the  relatively 
high  flow  rate  (400  to  500  scfm),  buildup  of  explosive  gases  in  the  system  is  unlikely.  The  lower  explosive  limit 
(LEL)  and  upper  explosive  limit  (UEL)  for  the  primary  volatile  (vapor  pressure  >1  mm  Hg  at  20°C)  contaminants 
are  listed  in  Table  4-3.  Periodic  monitoring  using  an  explosimeter  will  be  conducted  around  the  PTI  System  and 
ancillary  equipment.  Action  levels  for  explosion  are  described  in  Subsection  4.5.4. 

Flammable  liquids  are  also  collected  as  a  result  of  the  operation  of  the  condenser.  This  material  is  held  in  storage 
tanks  having  secondary  containment  and  a  pressure/vacuum  breather  vent.  The  vent  discharge  will  be  directed 
through  either  the  adsorber  section  of  the  concentrator  or  an  activated  carbon  canister,  and  away  from  any  spark 
generating  equipment.  The  transfer  equipment  will  be  suitable  to  handle  this  material.  Personnel  involved  with  the 
transfer  of  flammable  liquids  will  be  required  to  have  face  shields,  safety  glasses,  hard  hat,  Tyvek,  and  rubber 
gloves  and  boots. 

The  main  component  in  the  photolytic  reactors  is  high  intensity  ultraviolet  light.  Although  the  lamp  end  protruding 
above  the  reactor  top  plate  has  a  UV  blocking  boot,  all  personnel  that  will  be  in  the  vicinity  of  the  reactors  will  be 
required  to  have  UV  blocking  safety  glasses  to  preclude  eye  damage. 

Normal  physical  hazards  associated  with  rotating  equipment  and  noise  also  are  present  and  must  be  addressed. 

Personnel  will  use  care  when  working  in  wet  or  muddy  areas.  In  areas  of  extreme  mud,  pallets  or  similar  devices 
will  be  used  to  reduce  slip  and  fall  hazards.  Care  will  be  exercised  when  working  on,  or  around,  equipment  to 
minimize  slip  and  fall  hazards.  Care  will  be  exercised  when  working  on,  or  around,  rain-wetted  scaffolding. 
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Table  4-3.  Upper  and  Lower  Explosive  Limits 


Compound  10%ofLEL(%)  20%ofLEL(%)  LEL  (%)  UEL(%) 


Benzene 

0.1 

0.2 

1.2 

7.8 

Carbon  Tetrachloride 

NVS 

NVS 

NVS 

NVS 

Chlorobenzene 

0.1 

0.2 

1.3 

9.6 

Chloroform 

NVS 

NVS 

NVS 

NVS 

1 ,2-Dichlorobenzene 

0.2 

0.4 

2.2 

9.2 

1 , 1  -Dichloroethane 

0.5 

1.1 

5.4 

11.4 

1 , 1  -Dichloroethene 

0.7 

1.3 

6.5 

15.5 

1,2-Dichloroethene  (total) 

0.6 

1.2 

5.6 

12.8 

Ethylbenzene 

0.1 

0.16 

0.8 

6.7 

Freon  1 1  (Trichloro- 
fluoromethane) 

NVS 

NVS 

NVS 

NVS 

Freon  12  (Dichlorodi- 
fluoromethane) 

NVS 

NVS 

NVS 

NVS 

Freon  113  (1,1,2-Trichloro- 
1 ,2,2-Trifluoroethane) 

NVS 

NVS 

NVS 

NVS 

Methylene  Chloride 

1.3 

2.6 

13 

23 

Methyl  Ethyl  Ketone 

0.1 

0.28 

1.4 

11.4 

Styrene 

0.1 

0.18 

0.9 

6.8 

Tetrachloroethene 

NVS 

NVS 

NVS 

NVS 

Toluene 

0.1 

.22 

1.1 

7.1 

Trichloroethene 

0.8 

1.6 

8.0 

10.5 

1,1,1  -Trichloroethane 

0.8 

1.5 

7.5 

15 

1 ,2,4-Trimethylbenzene 

0.1 

0.18 

0.9 

6.4 

m, p-Xylene 

0.1* 

0.22* 

1.1* 

7.0* 

o-Xylene 

0.1 

0.18 

0.9 

6.7 

Vinyl  Chloride 

0.4 

0.72 

3.6 

33 

NOTE:  Based  on  NIOSH  Pocket  Guide  to  Chemical  Hazards,  June  1994. 
NVS  is  no  value  stated  in  available  health  and  safety  literature 
a  Average  value  of  m-  and  p-xylene 
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4.4.3  Biological  Hazards 

There  is  a  possibility  of  contracting  Lyme  disease  or  Rocky  Mountain  Spotted  Fever  (RMSF).  SITE  personnel 
should  check  often  for  tick  bites.  If  bitten,  personnel  should  carefully  remove  tick  with  tweezers,  making  certain  to 
remove  pincers  and  being  careful  not  to  crush  the  tick.  After  removing  the  tick,  hands  should  be  washed  and  the 
area  disinfected.  If  the  tick  resists  or  cannot  be  completely  removed,  medical  attention  should  be  sought 
immediately. 

Personnel  should  look  for  symptoms  of  Lyme  disease  or  RMSF.  Lyme  is  a  rash  that  looks  like  a  "bulls-eye,"  with  a 
small  welt  in  the  center,  appearing  several  days  to  weeks  after  the  tick  bite.  RMSF  is  a  rash  comprised  of  red  spots 
under  the  skin,  appearing  3  to  10  days  after  the  tick  bite.  If  both  diseases  are  present,  the  following  symptoms  may 
be  present:  chills,  fever,  headache,  fatigue,  stiff  neck,  and  bone  pain.  Medical  attention  should  be  sought 
immediately. 

Venomous  snakes  and  spiders  may  be  found  at  this  site.  These  cold-blooded  animals  are  likely  to  be  found  in  sunny 
locations  during  cold  weather.  During  warm  days  they  will  most  likely  be  found  in  shadows.  All  site  personnel 
should  take  precautions.  Long  pants  and  boots  will  be  worn  to  help  protect  employees  from  these  hazards. 

4.4.4  Task  Hazard  Analysis 

Table  4-4  summarizes  the  job  safety  analysis  by  task  for  the  PTI  Demonstration. 


Table  4-4.  Job  Safety  Analysis  by  Task 


Task 

Associated  Hazard 

Hazard  Control  Method 

Site  preparation/system 
installation 

Electrical,  Mechanical 

Biological 

Training,  PPE,  Observation 

Baseline  sampling/monitoring 

Skin  absorption,  Inhalation, 
Explosion,  Biological 

Training,  PPE,  Observation, 
LEL/02  Monitoring 

Process  demonstration/sampling 

Skin  absorption,  Inhalation, 
Electrical,  Mechanical 

Biological,  Fire 

Training,  PPE,  Observation,  Fire 
Extinguisher,  Secondary 
Containment 

Process  demobilization 

Skin  absorption,  Inhalation, 
Electrical,  Mechanical 

Biological 

Training,  PPE,  Observation 

4.4.5  Noise 

Due  to  the  equipment  and  machinery  to  be  used,  noise  levels  are  of  a  concern.  Noise  levels  will  be  monitored  by 
PTI  throughout  the  demonstration.  If  noise  levels  are  >  85  dBA,  conversations  must  be  shouted  at  a  distance  of  3 
feet,  and  for  those  operating  near  the  vacuum  extraction  units,  hearing  protection  will  be  required. 


4.5  HAZARD  MONITORING  AND  CONTROL 

This  section  defines  the  actions  that  will  be  taken  to  monitor  and  control  the  hazards  identified  in  Subsection  4.4. 
The  specified  control  measures  were  determined  based  on  the  level  of  risk  perceived  to  be  associated  with  a 
particular  activity. 

4.5.1  Training 

All  PTI  personnel  working  at  the  demonstration  area  are  required  to  undergo  extensive  training,  as  required  by 
OSHA,  in  order  that  they  can  perform  their  assigned  tasks  in  a  safe  and  productive  manner.  Non-PTI  personnel 
(subcontractors,  consultants,  McClellan  AFB  personnel,  visitors,  etc.)  are  not  required  to  have  this  training.  The 
basic  training  program  must  comply  with  OSHA  requirements  and  include: 
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•  A  personal  protective  equipment  course,  including  a  detailed  respiratory  protection  program 

•  Health  and  safety  training 

•  Emergency  response  procedures 

The  basic  training  program  requires  40  hours  of  classroom  training  covering  the  above  topics.  An  8-hour  refresher 
course  is  required  annually.  All  managers  and  supervisors  directly  responsible  for  hazardous  waste  operations  will 
complete  one  8-hour  manager/supervisor  training  course  in  addition  to  the  40-hour  training  and  8-hour  refresher 
course. 

Site-specific  training  will  also  be  provided  that  specifically  addresses  the  site  activities,  procedures,  monitoring,  and 
equipment  for  the  site  operations.  It  will  include  a  site  and  facility  layout,  hazards  and  emergency  services  at  the 
site,  and  the  standard  operating  procedures  required  at  the  site.  The  training  will  detail  all  provisions  contained 
within  this  HSP.  This  training  will  also  allow  field  workers  to  clarify  anything  they  do  not  understand  and  to 
reinforce  their  responsibilities  regarding  safety  and  operations  for  their  particular  activity.  This  training  will  be 
presented  prior  to  commencing  field  activities  at  the  site. 

In  addition,  all  PTI  project  personnel  will  be  given  safety  briefings  as  necessary  to  ensure  that  personnel  are  aware 
of  the  requirements  of  this  HSP  and  to  further  assist  personnel  in  safely  conducting  their  activities.  Briefings  will  be 
provided  when  new  operations  are  to  be  conducted,  when  changes  in  work  practices  are  to  be  implemented,  or  if  the 
site  or  environmental  conditions  change.  Briefings  will  also  be  given  to  facilitate  conformance  with  prescribed 
safety  practices  and  when  performance  deficiencies  are  identified  during  routine  daily  activities  or  as  a  result  of 
safety  audits.  All  site-specific  training  and  safety  briefings  will  be  documented,  including  date  and  time,  name  and 
signature  of  person  providing  briefing,  content  of  briefing,  and  signature  of  attendees. 

4.5.2  Personal  Protective  Equipment 

Based  on  the  potential  hazards  of  the  site  and  the  type  of  work  being  performed,  personnel  at  the  Demonstration  site 
will  be  required  to  wear  appropriate  personal  protective  equipment  (PPE).  The  specific  type  of  PPE  will  depend  on 
the  operational  status  of  the  PTI  system,  worker  proximity  to  the  test  area,  and  monitoring  data. 

All  personnel  in  the  exclusion  zone  (see  Section  4.5.5)  during  sampling  activities  will  be  required  to  wear  specific 
work  equipment,  including  the  following: 

Level  "D" 


Boots  -  Knee  boot  (over  shoe),  chemical  resistant,  steel  toed/steel  shanked,  or 

Boots  -  Over  sock,  chemical  resistant,  steel  toed/steel  shanked,  or 

Shoes  -  Steel  toed/steel  shanked 

Safety  Glasses  -  Wide  vision,  chemical  splash  (Z87) 

Hard  Hat 

Cotton  Pants  (jeans) 

When  samples  are  handled,  nitrile  gloves  will  also  be  worn. 

Level  "C" 


Add  respirator  -  combination  organic  vapor  and  HEPA  filter  cartridge. 

Level  D  protection  is  suggested  for  most  of  the  situations  anticipated  since  hazardous  levels  of  air  contaminants  are 
not  expected  to  be  present.  Level  C  protection  will  be  worn  if  air  monitoring  using  a  photo-ionization  detector 
(PID),  with  a  10.2  eV  lamp,  in  the  exclusion  zone  indicates  concentration  levels  in  excess  of  the  TWA’s  listed  in 
Table  4-2. 


Section  No.:  4 
Revision  No.:  1 
Date:  2/16/98 
Page  11  of  26 


4.5.3  Medical  Surveillance 

As  a  prerequisite  to  work  in  the  field  during  the  demonstration,  all  PTI  personnel  will  undergo  a  physical 
examination  that  includes  a  medical  and  work  history  with  special  emphasis  on  symptoms  related  to  the  handling  of 
hazardous  substances,  and  on  fitness  for  duty.  The  examination  should  evaluate  the  worker’s  ability  to  wear  any 
personal  protective  equipment  under  conditions  (i.e.,  temperature  extremes)  that  may  be  expected  at  the  work  site. 
Workers  who  are  provided  annual  physical  examinations  in  compliance  with  OSHA  standard  29  Code  of  Federal 
Regulations  1910. 120(F)(3)  will  not  be  required  to  undergo  an  additional  physical  examination  prior  to  site  entry. 

4.5.4  Monitoring  and  Sampling  Plan 

PTI  will  be  responsible  for  all  health  and  safety  and  chemical  hazard  monitoring  during  the  demonstration  for  the 
personnel  covered  by  this  plan.  All  employees  working  on-site  will  be  informed  of  monitoring  results.  The  PTI 
monitoring  plan  is  summarized  in  Table  4-5. 


Table  4-5.  Monitoring  Program 


Type  of 

Method  of 

Location  of  Monitoring 

Recommended  Frequency 

Monitoring 

Monitoring 

of  Monitoring 

Week  1 

Weeks  2-8 

LEL 

Combustible  gas 

General  area  and  any 

Once  per  day 

Weekly 

indicator  with  oxygen 

sources  of  flammable 

sensor 

gases 

Oxygen 

Combustible  gas 

General  area  and  any 

Once  per 
day 

Weekly 

indicator  with  oxygen 

sources  of  flammable  or 

sensor 

asphyxiating  gases 

Organic  Vapors 

Organic  Vapor  Analyzer 

Breathing  zone  of 
workers  subject  to  highest 
levels 

Twice  a  week 

Bimonthly 

HCl 

Hydrogen  chloride 

Breathing  zone  of 

Twice  a  week 

Bimonthly 

detector  tubes 

workers  subject  to  highest 
levels 

Ozone 

Ozone  detector  tubes 

Inside  cargo  container 
and  outside  near  the 
exhaust  fan  discharge 

Twice  a  week 

Bimonthly 

Chlorine 

Chlorine  detector  tubes 

Same  as  Ozone 

Twice  a  week 

Bimonthly 

Phosgene 

Phosgene  detector  tubes 

Same  as  Ozone 

Twice  a  week 

Bimonthly 

Carbon  Monoxide 

CO  detector  tubes 

Same  as  Ozone 

Twice  a  week 

B-monthly 

Vinyl  Chloride 

Vinyl  chloride  detector 

Breathing  zone  of 

Twice  a  week 

Bimonthly 

tubes 

workers  subject  to  highest 
levels 

Noise 

Sound  Level  Meter 

Work  zones  adjacent  to 
noise  generating 

Initial  Base¬ 
line  Survey 

As  Required 

equipment. 


Exposure  to  VOCs  or  HC1  may  occur  during  process  sampling.  Organic  vapor  readings  shall  be  taken  twice  per 
week  at  the  downwind  side  of  the  SVE  and  PTI  units,  and  at  least  two  locations  adjacent  to  the  units  during  the  first 
week  of  operation.  If  action  levels  are  exceeded,  monitoring  frequencies  will  be  increased  to  daily  until  the  source 
of  the  contamination  is  discovered,  corrective  actions  are  taken,  and  action  levels  are  not  exceeded  for  one  day.  If 
action  levels  are  not  exceeded  during  week  1,  bimonthly  monitoring  will  be  performed  for  the  rest  of  the 
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demonstration.  Measurements  shall  be  recorded  in  the  log  book.  Prior  to  entering  the  exclusion  zone,  downwind 
measurements  shall  be  taken  to  determine  the  level  of  respiratory  protection  required.  Should  breathing  zone 
readings  taken  on-site  at  any  time  during  the  demonstration  exceed  5  ppm  over  background  for  5  minutes,  all 
exclusion  zone  entries  shall  be  made  in  Level  C  protection  until  current  conditions  are  assessed. 

An  explosimeter/02  meter  shall  be  used  to  take  measurements  as  specified  in  Table  4-5  at  the  condenser  and 
condensate  storage  tank,  and  at  least  two  locations  adjacent  to  the  unit  during  startup  and  shakedown  and  process 
demonstration/sampling  activities.  The  following  action  levels  regarding  explosivity  shall  be  observed  (action  level 
values  for  specific  compounds  are  given  in  Table  4-3):  less  than  10  percent  LEL  -  continue;  10  to  20  percent  LEL  - 
continue  with  extreme  caution  as  higher  levels  are  encountered;  and  greater  than  20  percent  LEL  -  explosive  hazard, 
withdraw  from  area  immediately.  The  SSC  is  to  return  after  15  minutes  to  take  readings  for  approximately  15 
minutes.  If  the  LEL  has  dropped  to  below  20  percent,  activities  may  begin  again.  The  following  action  levels 
regarding  02  readings  shall  be  observed:  19.5-21  -  continue  or  <19.5  percent  -  halt  operations  and  evacuate  until 
readings  are  approximately  20  percent. 

Vinyl  chloride  Draeger  tubes  will  be  used  as  part  of  the  monitoring  program  to  ensure  that  no  vinyl  chloride  is 
present  in  the  cargo  container  or  in  the  area  adjacent  to  the  concentrator.  The  action  levels  are  listed  below: 

•  <  1  ppm  Level  D 

•  1-5  ppm  Level  C 

•  >5  ppm  Stop  work 

Monitoring  will  be  conducted  with  hydrogen  chloride  detector  tubes  at  the  same  frequency  as  vinyl  chloride.  The 
action  levels  listed  below  will  be  followed: 

•  <  1  ppm  Level  D 

•  1-5  ppm  Level  C 

•  >5  ppm  Stop  work 

Monitoring  will  be  conducted  with  ozone  detector  tubes  at  the  same  frequency  as  vinyl  chloride.  The  action  levels 
listed  below  will  be  followed: 

•  <.lppm  Level  D 

•  .1-5  ppm  Level  C 

•  >5  ppm  Stop  work 

Monitoring  will  be  conducted  with  chlorine  detector  tubes  at  the  same  frequency  as  vinyl  chloride.  The  action 
levels  listed  below  will  be  followed: 

•  <  .5  ppm  Level  D 

•  .5-10  ppm  Level  C 

•  >10  ppm  Stop  work 

Monitoring  will  be  conducted  with  carbon  monoxide  detector  tubes  at  the  same  frequency  as  vinyl  chloride.  The 
action  levels  listed  below  will  be  followed: 

•  <35  ppm  Level  D 

•  35-1200  ppm  Level  C 

•  >  1200  ppm  Stop  work 

Monitoring  will  be  conducted  with  phosgene  detector  tubes  at  the  intervals  specified  in  Table  4-5.  The  action  levels 
listed  below  will  be  followed: 

•  <.lppm  Level  D 

•  .1-2  ppm  Level  C 

•  >2  ppm  Stop  work 
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In  order  to  ensure  that  on-site  personnel  have  proper  hearing  protection,  PTI  will  use  a  Sound  Level  Meter  (SLM) 
and  monitor  noise  levels  during  startup  and  operations  at  the  intervals  specified  in  Table  4-5.  The  action  levels 
listed  below  will  be  followed: 

•  <85  dBA  Continue  operations 

•  85-120  dBA  Continue  operations  with  hearing  protection 

•  >120  dBA  Continue  operations  with  hearing  protection,  audiometric  monitoring,  and  training 

Instrument  calibration  and  maintenance  requirements  include  the  following: 

•  Carefully  inspect  each  piece  of  monitoring  equipment  prior  to  use.  All  monitoring  instruments  shall 

be  intrinsically  safe  and  calibrated  prior  to  use.  Instrument  calibration  shall  be  documented  in  the 

logbook.  Failure  of  any  of  the  equipment  listed  below  to  work  properly  must  be  reported  to  the  PM 

immediately.  The  Explosimeter/02  meter  shall  be  calibrated  according  to  manufacturers  instructions, 
and  recharged  at  the  end  of  each  use. 

•  Calibrate  the  PID  (using  the  10.2  eV  probe)  prior  to  each  use,  according  to  manufacturer's  instructions. 
Recalibrate  after  cleaning  the  lamp  or  when  background  levels  drift.  This  instrument  is  sensitive  to 
humidity  and  may  require  periodic  lamp  cleaning.  Recharge  at  the  end  of  each  use. 

•  Shakedown  and  process  demonstration/sampling. 

Extreme  caution  should  be  exercised  when  sampling.  The  sampler  should  not  directly  breathe  the  slip-stream  from 
the  sampling  location.  Sample  ports,  as  well  as  any  surrounding  surfaces  that  may  be  hazardous,  must  be  clearly 
marked  with  data  on  temperature,  pressure,  chemical  state,  and  any  other  pertinent  information.  Details  of  the 
location  and  frequency  of  sampling  are  given  in  Section  3.4  (Sampling  Program)  of  the  WIP. 

A  program  of  heat  stress  monitoring  will  be  implemented  by  PTI  for  personnel  engaged  in  strenuous  physical 
activity  whenever  the  outside  temperature  exceeds  84  °F.  Both  heart  rate  (pulse)  and  oral  temperature  will  be 
monitored  hourly  at  first  and  subsequently  reduced  at  the  discretion  of  the  SSC.  The  TLV  table  for  work/rest 
periods  as  described  in  Table  4-6  will  be  followed  and  will  be  modified  if  monitoring  indicates  that  a  decrease  or 
increase  in  the  work/rest  sequence  is  warranted.  Monitor  in  accordance  with  Table  4-5  and  record  levels  in  log 
book. 


•  Heart  Rate  (HR)  30  Seconds 

If  not  in  excess  of  1 10/minute,  maintain  W/R. 

If  >  1 10/minute,  shorten  work  period  by  10  minutes. 

If  >  1 10/minute  after  shortening,  shorten  next  work  period  by  33%. 

•  Body  Temperature  (BT) 

If  not  in  excess  of  99.6°F  (37°C),  maintain  W/R. 

If  >  99.6°F  (37°C),  shorten  work  period  by  33%. 

If  >  100.6°F  (38. 1°C),  use  of  semipermeable  or  impermeable  garment  not  permitted. 

•  Both  HR  and  BT  in  Excess 

If  both  the  heart  rate  and  body  temperatures  exceed  guidelines,  use  the  most  conservative  of  the 
W/R  regimens. 
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Table  4-6.  Permissible  Heat  Exposure  TLV's  Wet  Bulb  Globe  Temperatures 


Work/Rest 

Work  Load 

Regimen 

Light 

Moderate 

Heavy 

°C  °F 

°C  °F 

°C  °F 

Continuous 

30.0 

84.0 

26.7 

80.0 

25.0 

77.0 

75W/25R 

30.6 

87.0 

28.0 

82.5 

25.9 

78.5 

50W/50R 

31.4 

88.5 

29.4 

85.0 

27.9 

82.0 

25W/75R 

32.2 

90.0 

31.1 

88.0 

30.0 

84.0 

4.5.5  Site  Control  Measures 

Standard  operating  procedures  needed  to  control  and  minimize  health  and  safety  hazards  are  described  in  this 
section.  To  minimize  the  transfer  of  hazardous  substances  from  contaminated  to  uncontaminated  areas,  three 
discrete  zones  will  be  delineated  with  specific  decontamination  procedures  required  for  each  zone.  These  areas  are 
the  work  or  "exclusion  zone,"  the  "contamination  reduction  zone,"  and  the  clean  or  "support  zone."  The 
approximate  boundaries  of  each  area  are  shown  in  Figure  4-1.  PTI  will  be  responsible  for  designating,  cordoning 
off,  equipping,  and  constructing  these  zones. 

Exclusion  Zone:  This  is  the  area  where  contamination  would  most  likely  occur.  All  personnel  entering  the 
exclusion  zone  must  wear  the  prescribed  protective  clothing  and  equipment.  The  boundary  of  the  exclusion  zone 
will  be  clearly  marked  with  yellow  tape  or  signs.  This  exclusion  zone  will  remain  in  place  until  the  PM  or  SSC 
determines  that  there  is  no  possibility  of  contamination.  The  exclusion  zone  is  restricted  to  personnel  who  have 
completed  the  training  requirements  of  29  CFR  1910.120,  and  who  have  been  designated  to  perform  sampling,  or 
have  been  given  permission  by  the  PTI  PM.  In  addition,  no  person  will  enter  the  zone  without  a  buddy  or  without 
being  in  contact  with  another  person  on  the  site.  The  exclusion  zone  is  designated  as  EL-3  in  Figure  4-1 . 

Contamination  Reduction  Zone:  This  zone  occurs  at  the  interface  of  the  exclusion  zone  and  support  zone.  This 
transition  zone  serves  as  a  buffer  to  further  reduce  the  probability  of  the  support  zone  becoming  contaminated.  This 
zone  provides  additional  assurance  that  the  physical  transfer  of  contaminated  substances  on  people,  equipment,  or  in 
the  air  is  limited  through  a  combination  of  decontamination,  distance  between  zones,  air  dilution,  zone  restrictions, 
and  work  functions.  Entry  to,  or  departure  from,  the  exclusion  zone  must  be  by  way  of  the  contaminant  reduction 
zone.  All  equipment  will  be  decontaminated  at  the  contamination  reduction  zone.  Personnel  without  proper  safety 
equipment  will  not  be  allowed  to  enter  this  area.  Personnel  returning  from  the  exclusion  zone  will  not  move  from  the 
decontamination  area  toward  the  support  zone  without  decontaminating  and/or  removing  their  safety  equipment. 

Personnel  in  the  zone  must  be  verbally  briefed  regarding  the  hazards  that  are  applicable  at  the  particular  time  of  the  site 
visit  and  must  meet  the  training  and  medical  monitoring  requirements  of  the  state  hazardous  waste  operations 
regulation.  The  contamination  reduction  zone  is  designated  as  EL-2  in  Figure  4-1 . 

Support  Zone:  At  the  site,  the  HSO  or  SSC,  in  consultation  with  the  PM,  will  designate  a  "clean"  area  outside  the 
contamination  reduction  zone.  The  zone  is  designated  as  EL-1  in  Figure  4-1 . 

•  The  support  zone  is  a  location  where  field  team  members  may  take  a  rest  break,  eat,  drink,  or  smoke. 
Toilet  facilities  are  located  nearby.  Clean  safety  equipment  may  be  brought  into  the  support  zone. 
Contaminated  equipment  (including  personal  safety  gear)  must  be  removed  or  decontaminated  before 
entering  the  support  zone.  Water,  first  aid  supplies,  and  communications  equipment  (for  communications 
with  persons  not  at  the  site)  will  be  located  in  the  support  zone. 
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•  All  personnel  working  at  the  PTI  Demonstration  Site  must  have  read  this  Health  and  Safety  Plan  and 
signed  a  statement  confirming  they  understand  and  will  abide  by  the  requirements  of  the  plan.  Visitors 
are  not  required  to  read  the  HSP  but  must  be  accompanied  by  PTI  personnel  at  all  times  when  at  the  PTI 
Demonstration  Site.  The  following  standard  operating  procedures  shall  apply  to  all  personnel  activities: 

•  Only  properly  trained  and  equipped  personnel  shall  be  allowed  to  work  in  potentially  contaminated  areas. 

•  The  number  of  personnel  and  equipment  in  the  exclusion  zone  will  be  kept  to  a  minimum,  consistent  with 
safe  site  operations. 

•  Visual  contact  shall  be  maintained  between  pairs  on-site  in  order  to  assist  each  other  in  case  of 
emergencies. 

•  Workers  shall  not  leave  the  exclusion  zone  or  the  contamination  reduction  zone  until  contaminated 
equipment  and  clothing  have  been  removed  and  decontaminated  or  properly  disposed.  Except  in 
emergencies,  personnel  shall  not  leave  the  contamination  reduction  zone  without  first  removing  Tyvek 
suits  and  gloves,  if  applicable. 

•  Contact  with  contaminated  materials  and  surfaces  shall  be  avoided.  All  personnel  shall  comply  with 
contamination  control  measures. 

•  All  discarded  waste  materials  shall  be  handled  in  such  a  way  as  to  preclude  the  potential  for  spreading 
contamination,  creating  a  sanitary  hazard^  or  causing  litter  to  be  left  on-site. 

•  PTI  has  developed  a  hazardous  waste  management  plan  which  is  attached  as  Appendix  4A.  As  a  result, 
all  discarded  waste  materials  shall  be  handled  according  to  the  procedures  developed  by  PTI  and  in  such  a 
way  to  preclude  the  potential  for  spreading  contamination,  creating  a  sanitary  hazard,  or  causing  litter  to 
be  left  on-site. 

•  All  personnel  entering  the  site  shall  be  instructed  by  PTI  in  emergency  procedures  including  locations  of 
emergency  equipment,  procedures  for  site  evacuation,  emergency  assembly  areas  and  head  count 
procedures,  alarm  systems,  and  site  communications. 

•  All  work  paths  and  work  areas  must  be  kept  clear  of  slip  and  trip  hazards  by  PTI  personnel.  In  addition, 
all  areas  presenting  the  potential  for  a  fall  hazard  must  be  clearly  posted  and  work  must  be  routed  away 
from  the  hazards  by  PTI.  OSHA  standards  for  walkways,  stairways,  etc.  (29  CFR  1926.500)  shall  apply. 

•  No  work  by  personnel  will  be  conducted  at  elevations  over  six  feet  or  where  a  fall  potential  exists  without 
the  use  of  a  fall  protection  device. 

•  All  electrical  power  must  have  a  ground  fault  circuit  interrupter  as  part  of  the  circuit.  All  equipment  must 
be  suitable  and  approved  for  the  class  of  hazard.  Applicable  OSHA  standards  for  protection  from 
electrical  hazards  (29  CFR  1926.500)  shall  apply.  All  electrical  work  must  be  performed  by  a  licensed 
electrician.  Safety  precautions  during  maintenance  and  repair  of  the  PTI  unit  shall  include  locking  out  of 
circuits  being  serviced,  with  the  electrician  performing  the  work  retaining  the  key  until  the  work  is 
complete.  Lockouts  shall  be  documented  in  the  Health  and  Safety/Personnel  Entry  logbook  and  will  be 
coordinated  by  PTI. 

•  Work  areas  must  have  adequate  lighting  for  employees  to  see  to  work  and  identify  hazards  (50-foot 
candles  minimum.)  This  is  typically  comparable  to  a  single  75  to  100  watt  bulb.  Personnel  should  carry 
flashlights  in  all  normally  dark  areas  for  use  in  the  event  of  a  power  failure.  Applicable  OSHA  standards 
for  lighting  [29  CFR  1910.120  (m)]  shall  apply. 
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•  When  the  temperature  exceeds  84  °F,  and  personnel  are  wearing  protective  clothing,  a  heat  stress 
monitoring  program  shall  be  implemented  as  appropriate.  PTI’s  SSC  will  be  responsible  for 
implementing  this  program  for  personnel  covered  by  this  plan  and  for  monitoring  personnel  for  the  signs 
and  symptoms  of  heat  stress. 

•  An  ample  supply  of  cool  drinking  water  and  a  shaded  rest  area  will  be  available  at  all  times  in  the  support 
zone.  This  area  will  be  used  by  personnel  to  take  regular  breaks  and  to  replenish  fluids.  Additional  heat 
stress  prevention  measures  are  discussed  in  Section  4.5.4. 

•  Overhead  and  underground  utility  hazards  shall  be  identified  and  or  inspected  by  PTI  prior  to  conducting 
operations.  Personnel  will  stand  clear  of  any  such  hazards. 

•  The  number  of  ground  personnel  working  around  heavy  equipment  shall  be  minimized.  Whenever 
personnel  are  required  in  the  area  of  heavy  equipment,  a  spotter  should  be  assigned  to  each  machine. 

This  spotter  will  assist  the  operator  in  locating  ground  personnel  and  will  direct  personnel  away  from  the 
machine.  Workers  should  maintain  eye  contact  with  operators. 

•  Because  of  the  potentially  flammable  materials  at  this  site,  the  use  of  flame,  heat  or  spark-producing 
equipment  (e.g.,  cutting  or  welding  torches)  during  process  demonstration/  sampling  will  be  avoided.  If 
required  during  installation  or  demobilization  activities,  a  hot  work  permit  will  be  obtained  from 
McClellan  AFB. 

•  No  work  is  expected  to  occur  at  night.  Therefore,  it  is  anticipated  that  lighting  equipment  for  evening 
work  will  not  be  required. 

•  Field  personnel  shall  position  themselves  upwind  (if  possible)  of  chemical  exposure  sources  when 
conducting  sampling  activities,  sampling  collection,  and  equipment  decontamination  procedures. 

4.5.6  Decontamination  Plan 

The  following  steps  describe  the  decontamination  sequence  for  each  level  of  protection  to  be  used  on-site: 

•  Step  1  -  Wash  boots  and  outer  gloves 

•  Step  2  -  Remove  boots 

•  Step  3  -  Remove  outer  gloves 

•  Step  4  -  Remove  Tyvek  garments 

•  Step  5  -  Remove  respirator 

•  Step  6  -  Remove  inner  gloves 

•  Step  7  -  Wash  hands,  face,  and  respirator  (if  applicable) 

The  following  decontamination  procedures  apply  if  any  personnel  are  accidentally  splashed  with  contaminated 

materials: 

•  Proceed  to  decontamination  area  and  decontaminate  the  personal  protective  equipment,  assisted  by  a 
second  person,  if  necessary. 

•  Use  emergency  eyewash  when  needed. 

•  Remove  contaminated  personal  protective  equipment  and  check  for  contaminated  skin  or  clothing.  If  an 
individual  is  contaminated,  remove  clothing  and  wash  the  contaminated  area  of  the  body. 
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•  Collect  the  waste  and  rinse  water  for  disposal. 

•  Report  to  SSC  to  obtain  medical  evaluation. 


Disposable  coveralls,  disposable  sampling  materials,  unusable  safety  equipment  (tom  gloves,  used  respirator  cartridges, 
punctured  boots,  etc.),  and  other  contaminated  materials,  such  as  bags  and  paper  towels,  will  be  screened  for  organic 
vapor  contamination  using  a  PID  or  Organic  Vapor  Analyzer  and  disposed  of  in  proper  containers  at  the  site.  These 
items  must  be  discarded  using  a  procedure  that  will  exclude  reuse.  Used  respirator  cartridges  are  assumed  to  be 
contaminated  and  will  be  treated  as  such.  Used  cartridges  will  not  be  discarded  in  a  trash  can  or  waste  basket.  All 
items  will  be  placed  in  heavy  plastic  garbage  bags.  The  bags  will  be  sealed  in  55-gallon  drums  for  disposal  by 
McClellan  AFB  personnel. 

Items  such  as  boots,  goggles,  safety  helmets,  and  reusable  overalls  are  considered  reusable.  These  items  are 
decontaminated  by  washing  them  with  a  detergent  such  as  Alconox,  then  rinsing  thoroughly.  The  method  for  washing 
reusable  equipment  is  presented  below: 

•  Wash  equipment  in  a  small  plastic  tub  or  on  plastic  sheeting 

•  Wash  off  items  with  detergent.  Remove  all  traces  of  dirt  or  other  material 

•  Rinse  thoroughly  with  clean  water. 

Details  concerning  decontamination  of  sampling  equipment  used  by  PTI  during  this  demonstration  are  presented  in 
Section  3.4.6  of  the  WIP.  In  general,  the  procedure  includes: 

•  Wash  with  detergent  such  as  Alconox 

•  Rinse  with  deionized  (DI)  water. 

Because  of  the  sensitivity  of  the  gas  monitoring  equipment  (i.e.,  PID  and  LEL  meters),  decontamination  of  such 
equipment  shall  consist  of  wiping  the  exterior  down  with  a  damp  disposable  cloth  and  air  dried  before  leaving  the 
decontamination  area. 

The  used  water  from  equipment  and  personnel  decontamination  is  assumed  to  be  contaminated  and  thus  will  be 
managed  as  a  hazardous  waste.  It  will  be  stored  in  drums  until  a  determination  on  the  regulatory  status  of  the  water  is 
made.  The  waste  will  then  be  disposed  of  in  accordance  with  all  applicable  regulations. 

Decontamination  activities  will  be  located  to  prevent  and/or  minimize  cross  contamination  to  uncontaminated  personnel 
and  equipment.  Figure  4-2  is  a  diagram  of  the  decontamination  station  (Decon  Station)  layout.  Decon  Station  contents 
include: 


•  Water 

•  Detergent 

•  Wash  tub 

•  Rinse  tub 

•  Long  handled  brushes 

•  Waste  receptacle  for  PPE 

•  Waste  receptacle  for  municipal  solid  waste  (not  contaminated) 

•  Drum  for  wastewater 

•  Trays  for  equipment  decon 

•  Assorted  small  brushes  for  equipment  decon 

•  Squirt  bottles  for  rinsing  equipment 

•  Absorbent  material  or  pads 
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4.5.7  Sanitation 

Potable  water  and/or  Gatorade  for  personnel  will  be  carried  on-site  in  coolers  by  PTI.  Personnel  will  have  access  to 
toilet  facilities.  An  emergency  shower  and  eye  wash  needs  to  be  available,  since  corrosive  chemicals  are  used  in  the 
PTI  system. 

4.5.8  Confined  Space  Entry  Plan 

No  confined  space  entries  are  anticipated  at  this  time.  If  required  during  maintenance  activities,  the  HSP  will  be  revised 
prior  to  performing  this  activity. 

4.5.9  Hazardous  Waste  Management 

Any  hazardous  wastes  derived  from  existing  hazardous  wastes  present  at  the  site  or  generated  as  a  result  of  this 
technology  demonstration  will  be  the  responsibility  of  McClellan  AFB.  Contaminated  disposable  coveralls,  disposable 
sampling  materials,  unusable  safety  equipment  (tom  gloves,  used  respirator  cartridges,  punctured  boots,  etc.), 
contaminated  decon  water,  and  other  contaminated  materials  such  as  bags  and  paper  towels  which  are  generated  by 
personnel  during  the  Demonstration  as  well  as  the  condensate  collected  from  the  process  will  be  stored  according  to 
procedures  specified  in  the  Hazardous  Waste  Management  Plan  which  is  included  as  Appendix  4A. 

4.5.10  Other  Hazard  Control  Measures 
Additional  work  limitations  include: 

•  No  eating,  drinking,  or  smoking  in  the  exclusion  zone. 

•  Partial  decontamination  must  be  performed  prior  to  rest  and  drink  breaks.  A  shaded  rest  area  must  be 
provided  when  ambient  temperatures  exceed  84°F.  Heat  stress  symptoms  should  be  reviewed  prior  to 
work  on-site. 

•  No  facial  hair  that  would  interfere  with  respirator  fit  shall  be  allowed.  An  exception  applies  for  the  use  of 
a  full  head-cover  with  forced-air  breathing  apparatus  for  emergency  evacuation  purposes  only. 

•  Use  the  "Buddy  System"  at  all  times  in  the  exclusion  zone. 

4.5.11  Enforcement  of  the  Site-Specific  Health  and  Safety  Plan 

Formal  inspections  to  ensure  that  personnel  associated  with  the  PTI  demonstration  are  complying  with  the  HSP  will  be 
conducted  on  a  periodic  basis,  and  informal  inspections  may  be  conducted  at  any  time  by  the  SSC.  The  McClellan 
AFB  Project  Coordinator  will  work  with  PTI  to  ensure  all  deficiencies  are  corrected  immediately  and  documented  for 
the  project  record. 

Ineffective  procedures  will  be  identified  and  corrected.  If  employees  are  consistently  not  following  given  procedures, 
the  reason  will  be  determined  through  close  observation  and  interviews  with  non-compliant  individuals.  Changes  to  the 
procedure  will  be  implemented  if  a  specific  deficiency  in  the  procedure  is  identified. 


4.6  EMERGENCY  RESPONSE  PLAN 

An  emergency  is  defined  as  an  accident,  illness,  explosion,  hazardous  situation  at  the  site,  or  intentional  acts  of  harm. 
Although  effective  implementation  of  the  HSP  can  minimize  the  probability  of  an  emergency,  an  emergency  situation 
cannot  be  totally  prevented.  Hence,  the  following  items  will  be  supplied  by  PTI  and  located  during  the  site  orientation. 

•  First  aid  kit 

•  Eye  wash 

•  Fire  extinguisher  (multi-purpose) 

•  Site  telephone  (cellular) 

•  Telephone  contact  list  (Table  4-7  lists  emergency  contacts) 

•  Map  showing  route  to  hospital 

•  Stretcher  or  blanket 

•  Supplies  of  clean  water 

•  Deluge  shower  (when  required  for  emergency  decontamination) 
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The  following  general  fire  prevention  measures  will  be  implemented  for  field  operations  where  fire  risks  are 
encountered: 


•  Open  fires  shall  not  be  permitted  at  any  time  in  any  work  area. 

•  If  access  to  any  portion  of  a  building  must  be  blocked,  the  SSC  shall  notify  the  PM  and  the  McClellan 
AFB  Project  Coordinator. 

•  A  multi-purpose  fire  extinguisher  shall  be  located  in  the  cargo  container  where  the  photolytic  destruction 
system  is  located  and  on  the  trailer  where  the  concentrator  and  utility  systems  are  located. 

•  PTI  will  locate  equipment  powered  by  internal  combustion  engines  so  that  the  exhausts  are  well  away 
from  combustible  materials. 

Any  person  who  becomes  ill  or  injured  in  the  exclusion  zone  must  be  decontaminated  to  the  maximum  extent  possible. 
If  the  injury  or  illness  is  minor,  full  decontamination  should  be  completed,  and  first  aid  administered  prior  to  transport. 
If  the  patient's  condition  is  serious,  at  least  partial  decontamination  should  be  completed.  First  aid  should  be 
administered  while  awaiting  an  ambulance  or  paramedics.  Minor  first  aid  situations  will  be  handled  by  on-site 
personnel  with  professional  follow  up  care  administered  as  necessary.  In  cases  of  major  injury  or  sickness,  medical 
assistance  will  be  summoned  by  calling  1 16  if  on  base,  and  911  if  off  base.  The  response  time  for  on-site  medical 
assistance  is  reportedly  5  to  10  minutes. 

The  nearest  public  hospital  to  Site  IC  3 1  is  American  River  Hospital.  The  hospital  route  recommended  is  shown  in 
Figure  4-3.  As  shown,  exit  the  site  through  the  main  gate  to  Watt  Avenue.  Turn  right  onto  Watt  Avenue  and  travel 
south  to  Whitney  Avenue.  Turn  left  onto  Whitney  Avenue  and  travel  east  to  Mission  Avenue.  Turn  left  onto  Mission 
Avenue  and  travel  north  to  Engle  Road.  Turn  right  (east)  onto  Engle  Road.  Hospital  is  at  4747  Engle  Road. 


4.7  SPILL  CONTAINMENT  PROGRAM 

The  substances  that  could  potentially  be  involved  in  a  spill  are  water  and  organics  collected  from  the  condenser,  cooling 
water  used  to  cool  the  Photolytic  Reactors,  and  caustic  scrubber  solution  used  to  neutralize  acid  gases  generated  from 
the  photolytic  reaction  by  products.  Spills  could  occur  due  to  leaks  in  the  process  piping  and  during  the  handling  and 
transportation  of  theses  substances.  PTI  will  be  responsible  for  implementing  appropriate  spill  containment  procedures. 
PTI’s  Spill  Prevention  Program  is  included  in  the  Hazardous  Waste  Management  Plan  included  herein  as  Appendix  4A. 


4.8  RECORD-KEEPING 

Records  include  the  HSP,  training  records,  monitoring  equipment  calibration  records,  exposure  monitoring  results, 
incident  and  accident  reports,  and  audit  reports.  Types  or  categories  of  records  to  be  kept  by  PTI  are  listed  in  Table  4-8. 
Occurrence  of  any  incident  involving  PTI  personnel  or  subcontractors  will  be  documented  with  response  actions  taken 
and  the  eventual  disposition  recorded.  An  incident  is  defined  as  an  accident,  illness,  or  case  of  exposure  (suspected  or 
actual).  Should  an  incident  occur  during  any  of  the  site  activities,  the  PTI  HSO  or  SSC  is  responsible  for  notifying  the 
PTI  PM  and  submitting  an  accident  report  (Figure  4-4).  Prompt  notice  also  will  be  provided  to  the  McClellan  AFB 
Project  Coordinator  and  Contracting  Officer.  Another  team  member  may  submit  the  report  if  the  SSC  is  unable  to  do 
so.  The  incident  report  will  include  the  following: 

•  Date,  time,  and  place  of  occurrence 

•  Person(s)  involved 

•  Type  of  incident 

•  Description  of  incident  and  action  taken 

•  Recommendations  for  prevention  of  a  similar  occurrence. 

The  SSC  will  forward  the  incident  report  to  the  PM  and  PTI  HSO  for  review  and  distribution.  The  PM  and  PTI  HSO 
will  investigate  the  incident  thoroughly  to  develop  possible  solutions  for  preventing  a  recurrence  of  the  incident 
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Table  4-7:  Emergency  Contact/Notification  System 


Agency  Location/Description  Telephone 


Police 

On  Base 

From  Base:  1 12 
Other:  916-643-6168 

Off  Base 

Emergency:  911 

Ambulance 

On  Base 

From  Base:  1 16 

Off  Base 

Emergency:  911 

Paramedics 

Emergency:  911 

Fire  Department 

On  Base 

From  Base:  117  or 
Other:  916-643-5622 

Off  Base 

Emergency:  911 

On-base  Health  Clinic 

On  Base:  Building  541 

Hospital 

On  Base 

From  Base:  116 

Poison  Control  Center 

Off  Base: 

American  River  Hospital 

4747  Engle  Road 

Carmichael,  CA  95608 

916-848-2100 

EPA  National  Response  Center 

(800)424-8802 

EPA  ERT  Emergency 

(201)321-1660 

Center  for  Disease  Control 

Emergency  Response 

(404)639-0615 

Day 

(404)639-3311 

Night 

(404)639-2888 

CHEMTREC 

(800)424-9300 

TSCA  HOTLINE 

(202)554-1404 

RCRA  HOTLINE 

(800)424-9346 

Bureau  of  Alcohol,  Tobacco,  &  Firearms 

(800)424-9555 

Bureau  of  Explosives,  A.  A.  Railways 

(202)  835-9500 

Federal  Express  -  Hazardous  Material 
Information 

(901)  922-1666 

McClellan  AFB  Project  Coordinator 

Tim  Chapman 

(916)643-1739 

McClellan  AFB  Project  Manager 

Craig  Burnett 

(916)643-3672 

PRC  Project  Manager 

Kirankumar  Topudurti 

(312)  856-8742 

PTIPM 

John  Ferrell 

(208)385-0900 

PTI  SSC 

Randy  Cooper 

(208)385-0900 

PTI  Health  and  Safety  Officer 

Michael  Gray 

(208)  385-0900 

PTI  Site  Cellular  Phone 

PTI  Operations 

(208)  867-1768 

PTI  Pager 

PTI  Operations 

1-888-961-3842 

Dry  Lree 
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4-3:  ROUTE  TO  AMERICAN  RIVER  HOSPITAL. 


Garfield 
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Table  4-8.  Record  Keeping 


Health  and  Safety  Area 

On-site  Record¬ 
keeping  Required? 

Monitoring/ 

Record-keeping 

Frequency 

Location  of 
Documentation 

Hazardous  Chemical 

-  Area  Monitoring 

Yes 

Daily/Weekly 

Logbook 

-  Personnel  Monitoring 

No 

See  Table  4-5 

Medical  File,  letter 
to  affected 
employee 

Oxygen  Level  Measurements 

Yes 

See  Table  4-5 

Logbook 

Flammability  Measurements  (%LEL) 

Yes 

See  Table  4-5 

Logbook 

Instrument  Calibration 

Yes 

Prior  to  Use 

Logbook 

Electrical 

-  Lockout/Tagout  Records 

Yes 

As  Needed 

Logbook 

Temperature  Extremes 

-  Wet  Bulb  Globe  Temperature 

Yes 

As  Needed 

Logbook 

-  Daily  Temperature 

Yes 

Daily 

Logbook 

Noise 

-  General  Area  Measurements 

No 

See  Table  4-5 

Logbook 

-  Personnel  Exposure  Samples 

No 

Activity  Specific 

Medical  file,  letter 
to  employee 

Illumination 

-  Area  Foot-Candle  Measurement 

No 

As  Needed 

Logbook 

Personnel  Medical  Monitoring 

No 

Per  Requirement 

Medical  file,  letter 
to  employee 

Safety/Emergency  Response 

-  OSHA  200  Log 

Yes 

As  Needed 

Logbook 

-  Accident/Incident  Reports 

Yes 

As  Needed 

Logbook  & 

Separate  Records 

Personal  Protective  Equipment 

Clothing 

Yes 

Daily 

Logbook  if 

Defective 

Respirators 

Yes 

Daily 

Logbook  if 

Defective 

Gloves 

Yes 

Daily 

Logbook  if 

Defective 

Boots 

Yes 

Daily 

Logbook  if 

Defective 

Training  of  Employees 

Yes 

Annually 

Site  Office 

Figure  4-4.  Example  of  Incident  Report 


PTI  INCIDENT  REPORT 
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DATE 


Project:  _ 

Injured  Employee:  _ 

Date  Injured:  _ 

Date  Reported:  _ 

Did  Employee  Return  to  Work? 

Where  Accident  Occurred: 


_  Project  No.  _ 

_  Employee  No.  _ 

Time:  _ a.m.  p.m. 

Last  Day  Worked:  _ 

Date  Returned: 


Witnesses:  _ 

Work  Performed  When  Injured: 


Kind  and  Extent  of  Injury: 


Name  and  Address  of  Doctor/Hospital: 


Description  of  Accident: 


Was  There  Equipment  Malfunction? _ Yes  _ No 

Describe  Damage  to  Equipment  or  Property:  _ 


Unsafe  Condition  or  Act  Causing  Accident: 
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Figure  4-4.  Example  of  Incident  Report  (continued). 
Action  Taken  to  Prevent  Similar  Accident:  _ 


Additional  Recommendations  or  Action: 


Photo(s)  Taken  (number  of  photos  taken) 


Field  Supervisor: 
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APPENDIX  4A 


HAZARDOUS  WASTE  MANAGEMENT  PLAN 


Section  No.:  4A 
Revision  No.:  1 
Date:  2/16/98 
Page  1  of  5 


APPENDIX  4A 

HAZARDOUS  WASTE  MANAGEMENT  PLAN 
1.0  Policy  And  Responsibilities 

This  plan  has  been  developed  to  identify  responsibilities  and  provide  Process  Technologies  Incorporated 
(PTI)  with  procedures  to  manage  hazardous  wastes  in  compliance  with  McClellan  Air  Force  Base,  State, 
and  Federal  regulations.  This  plan  also  applies  to  all  subcontractor  personnel  that  may  work  for  PTI  as  part 
of  PTI  Demonstration  project. 

1.1  Waste  Management  Responsibilities 

The  specific  procedures  in  this  plan  are  applicable  for  any  hazardous  waste  generated  exclusively  by  PTI 
(and  PTI’s  subcontractors)  as  a  result  of  work  at  McClellan  AFB.  McClellan  AFB  will  assume 
management  responsibility  for  any  hazardous  wastes  derived  from  existing  hazardous  wastes  present  at  the 
site.  If  PTI  (or  PTI’s  subcontractors)  generates  hazardous  wastes  that  are  derived  from  existing  hazardous 
wastes  present  at  the  site,  they  will  be  responsible  only  for  placing  these  wastes  in  appropriate  containers  as 
they  are  generated. 

Most  of  the  hazardous  materials  generated  from  the  PTI  Demonstration  will  be  collected  from  the 
condenser  where  a  mixture  of  water  and  heavy  organic  contaminants  are  condensed  from  the  SVE  process 
gas  stream  prior  to  entering  the  photolytic  reactors.  Granular  activated  carbon  (GAC)  is  also  used  to 
remove  hazardous  contaminants  in  the  process  gas  stream  in  the  event  of  an  emergency  by  pass  of  the 
concentrator  or  in  the  scrubber  liquor  when  the  scrubber  tank  is  drained.  There  may  also  be  a  small  level  of 
contaminants  in  the  solid  reagent  panels  within  the  reactors,  normally  not  sufficient  to  classify  the  reagent 
panels  as  a  hazardous  material.  Any  of  these  wastes  that  are  hazardous  are  expected  to  be  so  because  they 
are  derived  from  existing  hazardous  wastes  present  at  the  site.  PTI  personnel  will  coordinate  closely  with 
McClellan  AFB  staff  to  assure  that  these  materials  are  managed  in  accordance  with  applicable 
requirements.  However,  the  storage,  treatment,  and/or  disposal  of  any  hazardous  wastes  derived  from 
existing  hazardous  wastes  present  at  the  site  will  be  the  responsibility  of  McClellan  AFB. 

1.2  Personnel  Responsibilities 

The  PTI  Project  Manager  for  the  PTI  Demonstration  Project  is  John  Ferrell.  He  is  responsible  for  oversight 
of  all  hazardous  waste  management  activities  during  this  project.  As  such,  the  PTI  Project  Manager  is 
responsible  for  reviewing  all  waste  management  procedures  that  are  implemented  and  identify  any 
problems  or  discrepancies  with  the  implementation  of  the  waste  management  procedures.  In  the  event 
problems  or  discrepancies  are  found,  procedural  changes  will  be  identified  and  presented  to  the  project 
team  including  PTI  subcontractors.  The  PTI  Field  Manager,  Randy  Cooper,  is  responsible  for 
implementing  the  waste  management  procedures  in  compliance  with  McClellan  AFB,  State,  and  Federal 
regulations. 


2.0  General  Procedures 

No  hazardous  waste  will  be  imported  onto  the  McClellan  AFB  by  PTI.  Some  of  the  materials,  instruments, 
and  equipment  that  will  be  used  on  the  project  may  contain  substances  listed  in  40CFR261.33.  These 
substances,  if  discarded,  spilled,  or  spent,  are  considered  hazardous  wastes.  If  any  materials  containing 
such  hazardous  substances  are  spilled  or  otherwise  handled  in  a  manner  which  generates  a  hazardous 
waste,  the  hazardous  waste  management  procedures  described  in  this  plan  will  be  followed. 
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The  expected  types  of  materials  that  may  be  brought  on  McClellan  AFB  by  PTI  include  25%  sodium 
hydroxide  solution  (used  in  the  scrubber),  calibration  gases,  solutions  used  during  gas  sampling  activities, 
and  equipment  that  may  contain  small  quantities  of  hazardous  substances. 

2.1  Base  Notification 

Prior  to  importing  any  materials  on  to  McClellan  AFB  which  contain  hazardous  substances  as  defined 
above,  the  McClellan  AFB  Project  Coordinator  will  be  notified.  At  the  direction  of  the  McClellan  AFB 
Project  Coordinator,  additional  personnel  at  the  Base  (e.g.,  Fire  Department  or  others)  will  also  be  notified 
regarding  the  nature  of  the  material  and  the  quantity,  location,  and  method  of  storage. 

In  the  event  that  any  hazardous  waste  is  generated,  the  McClellan  AFB  Project  Coordinator  and 
Environmental  Manager  will  be  notified  as  soon  as  practical  following  implementation  of  any  emergency 
response/containment  measures  required. 

2.2  Implementation 

If  any  hazardous  substance  is  spilled  or  otherwise  becomes  a  waste  that  is  the  responsibility  of  PTI  on  this 
project,  the  following  procedures  shall  be  implemented: 

1 .  Prior  to  generating  the  waste,  it  will  be  determined  whether  the  waste  will  be  hazardous, 
nonhazardous,  or  potentially  hazardous.  This  determination  will  be  based  on  the  best 
available  existing  information  and-criteria  contained  in  Section  3.0. 

2.  If  a  spill  has  occurred,  implement  the  spill  prevention,  control,  and  countermeasure  (SPCC) 
plans  described  in  the  McClellan  AFB  SPCC. 

3.  Notify  the  McClellan  AFB  Project  Coordinator  and  Environmental  Manager  of  the  event  that 
generated  the  waste. 

4.  Containerize  the  waste  material  in  appropriate  containers  and  label  all  containers  with 
appropriate  labels  describing  the  drum/container  ID  number,  contractors  name,  date  that 
waste  materials  were  placed  in  the  container,  expected  waste  material  contents  in  the 
container,  point  of  contact,  and  general  site  location.  If,  based  on  the  determination  described 
in  Step  1),  the  waste  is  known  to  be  hazardous,  complete  and  attach  a  “Hazardous  Waste” 
label.  If  sampling  and  analysis  data  are  needed  to  determine  whether  the  waste  is  hazardous, 
attach  “Pending  Analysis”  label. 

5.  Conduct  a  review  of  operating  procedures  to  determine  the  cause  of  the  waste  generation  and 
evaluate  operational/equipment/process  changes  which  will  eliminate  or  reduce  the  potential 
for  further  waste  generation. 

6.  Upon  receipt  of  required  analytical  data,  determine  whether  the  waste  is  hazardous  as 
described  in  Section  3.0.  Evaluate  the  regulatory  requirements  for  proper  packing,  labeling, 
storage,  transportation,  and  disposal  of  any  hazardous  waste. 

7.  After  concurrence  with  the  McClellan  AFB  Project  Coordinator  and  Project  Manager,  arrange 
for  proper  disposal  of  the  waste  material  in  compliance  with  applicable  regulations. 
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3.0  Identification  Of  Wastes 

If  a  waste  material  is  generated,  it  must  be  evaluated  to  determine  if  it  is  a  hazardous  waste.  The  criteria 
used  for  this  evaluation  are  described  in  40CFR261  and  involve  two  methods.  First,  if  the  waste  is  a  listed 
waste,  it  is  a  hazardous  waste  and  subject  to  RCRA  regulations.  Second,  if  a  waste  possesses  one  or  more 
of  selected  hazardous  characteristics  (corrosivity,  ignitability,  reactivity,  or  toxicity  as  defined  in 
40CFR261.1)  a  waste  may  be  classified  as  hazardous  and  subject  to  RCRA  regulations.  These  two  waste 
determination  methods  include  the  following: 

3.1  Listed  Wastes 

Certain  classes  of  hazardous  wastes  are  considered  listed  wastes  because  they  exhibit  the  characteristics  of 
hazardous  wastes  or  contain  toxic  constituents.  The  listed  wastes  include  the  following: 

1 .  F-List.  40CFR26 1.31  lists  hazardous  wastes  from  nonspecific  sources,  primarily  generic 
manufacturing  and  processing  wastes  such  as  spent  solvents.  No  F-List  wastes  are  expected  to 
be  generated  exclusively  by  PTI  during  this  project. 

2.  K-List.  40CFR26 1 .32  lists  hazardous  wastes  from  specific  sources,  primarily  wood 
preserving,  petroleum  refining,  and  chemical  manufacturing.  No  K-List  wastes  will  be 
generated  exclusively  by  PTI  during  this  project. 

3.  P-List.  40CFR26 1.33(e)  lists  acutely  hazardous  commercial  chemical  products  that  are 
classified  as  hazardous  wastes  if  discarded  or  spilled.  No  P-List  products  are  expected  to  be 
used  by  PTI  during  this  project. 

4.  U-List.  40CFR26 1 .33(f)  lists  hazardous  commercial  chemical  products  that  are  classified  as 
hazardous  wastes  if  discarded  or  spilled.  No  U-List  chemical  products  are  expected  to  be  used 
by  PTI  during  this  project. 

Wastes  that  are  mixed  with  or  derived  from  listed  hazardous  wastes  are  also  generally  considered  to  be 
hazardous  wastes.  The  definition  of  these  “mixture”  and  “derived  from”  wastes  is  included  in  40CFR261.3. 
These  types  of  hazardous  wastes  are  expected  to  be  generated  during  this  project.  For  example,  the 
condensate  collected  may  contain  TCE  and  the  source  of  the  TCE  is  a  spent  solvent  that  was  spilled  or 
disposed  of  at  McClellan  AFB,  then  the  condensate  will  be  listed  hazardous  waste.  Similarly,  spent  GAC 
from  treating  offgas  may  be  a  listed  waste  if  it  contains  TCE  that  was  spilled  or  disposed  of  as  a  spent 
solvent,  if  PTI  was  not  responsible  for  generating  the  original  listed  waste  (in  this  case  the  spent  solvent) 
then  PTI  will  not  have  management  responsibility  for  the  “mixture”  or  “derived  from”  waste. 

3.2  Characteristic  Wastes 

If  a  waste  is  not  a  listed  hazardous  waste,  it  may  be  a  hazardous  waste  if  it  exhibits  the  characteristics  of 
hazardous  wastes.  The  characteristics  of  hazardous  wastes  are  as  follows. 

1 .  Ignitability.  40CFR26 1 .2 1  describes  the  characteristic  of  ignitability.  Ignitable  characteristic 
wastes  include  liquids  with  low  flash  points  (<60°C)  and  ignitable  compressed  gases  and 
oxidizers,  as  identified  by  Department  of  Transportation  (49CFR173).  No  ignitable  hazardous 
wastes  are  expected  to  be  generated  exclusively  by  PTI  during  this  project. 

2.  Corrosivity.  40CFR26 1 .22  describes  the  characteristics  of  corrosivity.  Corrosive  wastes 
include  aqueous  wastes  with  pH  less  than  2  or  greater  than  12.5.  Sodium  hydroxide  solution 
is  used  to  scrub  acid  from  the  process  gas  exiting  the  photolytic  reactors.  At  the  time  this 
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solution  is  discharged  from  the  system,  the  pH  will  be  less  than  9.  Any  spills  of  the  25% 
NaOH  solution  will  be  neutralized  to  reduce  the  pH  to  below  12.5.  The  spent  reagent  panels 
typically  have  a  pH  of  approximately  4  to  5.  As  a  result,  no  corrosive  hazardous  wastes  are 
expected  to  be  generated  exclusively  by  PTI  during  this  project. 

3 .  Reactivity.  40CFR26 1 .23  describes  the  characteristics  of  reactive  wastes.  Reactive  hazardous 
wastes  are  materials  that  are  unstable,  generate  toxic  gases,  or  are  capable  of  detonation  at 
standard  temperature  and  pressure.  No  reactive  hazardous  wastes  are  expected  to  be  generated 
exclusively  by  PTI  during  this  project. 

4.  Toxicity.  40CFR26 1 .24  describes  the  characteristic  of  toxicity.  Toxic  characteristic  wastes 
are  those  that  leach  toxic  constituents  at  concentrations  above  regulatory  levels  when  tested 
using  the  Toxicity  Characteristic  Leaching  Procedure  (TCLP).  The  spent  reagent  panels  may 
contain  minute  levels  of  organic  compounds  that  were  not  destroyed.  Previous  tests  at 
McClellan  AFB  have  demonstrated  that  the  spent  reagent  panels  pass  TCLP  testing.  The 
spent  reagent  panels  used  for  this  demonstration  will  also  be  tested  per  the  TCLP  protocol  and 
are  also  expected  to  pass.  As  a  result,  no  toxic  hazardous  wastes  are  expected  to  be  generated 
exclusively  by  PTI  during  this  project. 


4.0  Hazardous  Waste  Management 

If  a  waste  is  determined  to  be  a  listed  or  characteristic  hazardous  waste,  the  following  procedures  must  be 
implemented. 

4.1  Storage 

The  hazardous  waste  must  be  stored  in  accordance  with  RCRA  requirements  including  appropriate  storage 
containers,  labeling,  and  inspection.  Because  the  demonstration  site  location  does  not  have  an  appropriately 
designed  90  day  storage  area,  the  waste  will  be  transferred  to  an  appropriate  designated  storage  area  at 
McClellan  AFB. 

4.2  Transport  and  Treatment/Disposal 

The  hazardous  waste  will  be  delivered  to  an  appropriate  Treatment  Storage  and  Disposal  Facility  (TSDF) 
for  ultimate  treatment  or  disposal.  Transport  of  hazardous  waste  will  be  accompanied  by  a  hazardous  waste 
manifest  and  applicable  documentation. 

4.3  Record  Keeping 

As  the  generator  of  the  hazardous  waste  (when  applicable  to  PTI),  the  PTI  Project  Manager  shall  compile 
and  keep  records  demonstrating  compliance  with  applicable  requirements  for  handling,  storing,  permitting, 
record  keeping,  reporting,  and  transporting  of  the  hazardous  waste. 


5.0  Spill  Control  And  Contingency  Plan 

Performing  any  activities  at  the  demonstration  site  involving  or  related  to  the  handling  of  hazardous 
materials  requires  an  awareness  of  chemical  and  emergency  response  actions  that  need  to  be  implemented 
in  the  event  of  an  accident,  injury,  spill,  or  chemical  incident.  The  Health  and  Safety  Plan  developed  for 
this  project  provides  a  description  of  procedures  and  emergency  medical  care  provisions  that  will  be 
implemented  during  the  project.  This  includes  general  safety  precautions,  monitoring  procedures, 
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emergency  contacts,  and  route  to  access  emergency  medical  care.  In  addition,  PTI  and  its  subcontractors 
working  with  hazardous  materials  will  have  spill  clean  up  kits  appropriate  for  the  materials  being  handled. 

The  field  procedures  specified  in  the  McClellan  AFB  SPCC  will  be  followed  in  the  event  of  an  incident  or 
emergency.  This  includes  containment  of  any  emergency  where  possible  (e.g.,  use  of  fire  extinguishers, 
containment,  etc.)  and  notification  of  McClellan  AFB  emergency  response  teams.  The  necessary  contacts 
and  phone  numbers  for  such  response  are  included  in  the  project  Health  and  Safety  Plan. 

In  the  event  that  a  spill  or  emergency  incident  occurs,  the  steps/procedures  leading  up  to  the  event  will  be 
reviewed  as  a  follow-up  process.  The  follow-up  process  will  be  used  to  identify  operational/equipment 
changes  necessary  to  prevent  the  recurrence  of  the  event.  The  PTI  Project  Manager  will  be  responsible  for 
implementation  of  the  necessaiy  operational/equipment  changes. 


5.1  Sources  of  Information 

Numerous  sources  exist  to  provide  information  on  various  aspects  of  the  handling  of  hazardous  waste.  The 
following  is  a  partial  list  of  organizations  with  telephone  numbers  that  may  be  used. 

Chemical  Manufacturers  Association  (CHEMTREC) 

(800)  262-8200  (emergency) 

(801) 424-9300  (non-emergency) 

RCRA  Hotline 
(800)424-3452 

Department  of  Transportation 
(202)  366-7378 

SARA  Hotline 
(800)  535-0202 

NIOSH  Hotline 
(800)  356-7674 


American  Chemical  Society 
(800)  227-5588 
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APPENDIX  4B 
MSDS  SHEETS 

SECTION  1 

SITE  RELATED  MSDS  SHEETS 
SECTION  2 

PTI  DEMONSTRATION  SYSTEM  RELATED  MSDS  SHEETS 


APPENDIX  B 


SECTION  1  SITE  RELATED  MSDS  SHEETS 
1.0  Benzene 

1.1  Carbon  Tetrachloride 

1.2  Chlorobenzene 

1.3  Chloroform 

1.4  1,2-Dichlorobenzene 

1.5  1,1-Dichloroethane 

1.6  1,1-Dichloroethene 

1.7  1,2-Dichloroethene  (total) 

1.8  Ethylbenzene 

1.9  Freon  11  (Trichlorofluoromethane) 

1.10  Freon  12  (Dichlorodifluoromethane) 

1.11  Freon  113  (l,l,2-Trichloro-l,2,2-Trifluoroethane) 

1.12  Methylene  Chloride 

1.13  Methyl  Ehtyl  Ketone 

1.14  Styrene 

1.15  Tetrachloroethene 

1.16  Toluene 

1.17  Trichloroethene 

1.18  1,1,1-Trichloroethane 

1.19  1 ,2,4-Trimethylbenzene 

1.20  Xylene 

1.21  Vinyl  Chloride 
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wECTION  1. 


CHEMICAL  IDENTIFICATION- 


CATALOG  #: 
NAME: 


SECTION  2. 


27070-9 

BENZENE,  99.9+%,  HPLC  GRADE 
COMPOSITION/INFORMATION  ON  INGREDIENTS 


71-43-2 
MF:  C6H6  _  __  „ 
EC  NO:  200-753-7 


CAS  #: 
•:  C61 


SY^6?S!nULENE  *  BENZEEN  (DUTCH)  *  BENZEN  (POLISH)  *  BENZENE  (ACGIH: DOT: 
OSHA)  *  BENZIN  (OBS.)  *  BENZINE  (OBS.)  *  BENZOL  (OSHA;  *  BENZOLE  * 
BENZOLENE  *  BENZOLO  (ITALIAN)  *  BICARBURET  OFHYDROGEN*  CARBONOI L  * 
COAL  NAPHTHA  *  CYCLOHEXATRI ENE  *  FENZEN  (CZECH;  *  MINERAL  NAPHTHA  * 
NCI-C55276  *  PHENE  *  PHENYL  HYDRIDE  *  PYROBENZOL  *  PYROBENZOLE  *  RCRA 
WASTE  NUMBER  U019  *  UN1114  (DOT)  * 


SECTION  3. 


HAZARDS  IDENTIFICATION 


LABEL  PRECAUTIONARY  STATEMENTS 
FLAMMABLE  (USA)  ,  , 

HIGHLY  FLAMMABLE  (EU) 

TOXIC 

MAY  CAUSE  HERITABLE  GENETIC  DAMAGE . _ 

DANGER  OF  SERIOUS  DAMAGE  TO  HEALTH  BY  PROLONGED  EXPOSURE. 

TOXIC  BY  INHALATION.  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 
RISK  OF  SERIOUS  DAMAGE  TO  EYES. 

DANGER: 

CONTAINS  BENZENE. 

CANCER  HAZARD. 

CAUSES  IRRITATION. 

TARGET  ORGAN (S): 

BLOOD 

BONE  MARROW 
EYES 

KEEP  AWAY  FROM  SOURCES  OF  IGNITION  -  NO  SMOKING.  \,_TrT/„ 

IN  CASE  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE).  _  ,JI1I.  „ 

IN  CASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE.  ^rAmuTlt. 

TAKE  OFF  IMMEDIATELY  ALL  CONTAMINATED  CLOTHING. 


ECTION  4. 


FIRST-AID  MEASURES- 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH  COPIOUS  _ _ 

AMOUNTS  OF  WATER  f6r  AT  LEAST  15  MINUTES  WHILE  REMOVING  CONTAMINATED 
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CATALOG  #: 
NAME: 


27070-9 

BENZENE,  99.9+%, 


HPLC  GRADE 


CLOTHING  AND  SHOES. 

ASSURE  ADEQUATE  FLUSHING  OF  THE  EYES  BY  SEPARATING  THE  EYELIDS 
WITH  FINGERS.  „  „„ 

IF  INHALED,  REMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN. 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSQIOUS. 
CALL  A  PHYSICIAN. 

REMOVE  AND  WASH  CONTAMINATED  CLOTHING  PROMPTLY. 


SECTION  5. 


FIRE  FIGHTING  MEASURES 


EXTINGUISHING  MEDIA 

CARBON  DIOXIDE,  DRY  CHEMICAL  POWDER  OR  APPROPRIATE  FOAM. 

WATER  MAY  BE  EFFECTIVE  FOR  COOLING,  BUT  MAY  NOT  EFFECT  EXTINGUISHMENT. 

SPECIAL  FIREFIGHTING  PROCEDURES 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

USE  WATER  SPRAY  TO  COOL  FIRE-EXPOSED  CONTAINERS. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 
DANGER: 

EXTREMELY  FLAMMABLE. 

VAPOR  MAY  TRAVEL  CONSIDERABLE  DISTANCE  TO  SOURCE  OF  IGNITION  AND 
FLASH  BACK. 

CONTAINER  EXPLOSION  MAY  OCCUR  UNDER  FIRE  CONDITIONS. 


SECTION  6. 


ACCIDENTAL  RELEASE  MEASURES- 


EVACUATE  AREA. 

SHUT  OFF  ALL  SOURCES  OF  IGNITION. 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

COVER  WITH  AN  ACTIVATED  CARBON  ADSORBENT,  TAKE  UP  AND  PLACE  IN  CLOSED 
CONTAINERS.  TRANSPORT  OUTDOORS. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 


SECTION  7. - - 

REFER  TO  SECTION  8. 


HANDLING  AND  STORAGE- 


SECTION  8. 


EXPOSURE  CONTROLS /PERSONAL  PROTECTION- 


WEAR  APPROPRIATE  NIOSH/MSHA-APPROVED  RESPIRATOR,  CHEMICAL-RESISTANT 
GLOVES,  SAFETY  GOGGLES,  OTHER  PROTECTIVE  CLOTHING. 

SAFETY  SHOWER  AND  EYE  BATH. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

USE  NONSPARKING  TOOLS. 

DO  NOT  BREATHE  VAPOR. 

DO  NOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 

AVOID  PROLONGED  OR  REPEATED  EXPOSURE. 
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CATALOG  #: 
NAME: 


27070-9 

BENZENE,  99.9+%,  HPLC  GRADE 


WASH  THOROUGHLY  AFTER  HANDLING. 

CARCINOGEN. 

TOXIC. 

SEVERE  EYE  IRRITANT. 

MUTAGEN.  __ 

k!!p  AWAYTFROMLHEAT*  SPARKS,  AND  OPEN  FLAME. 
STORE  IN  A  COOL  DRY  PLACE. 


SECTION  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


APPEARANCE  AND  ODOR 
COLORLESS  LIQUID 

PHYSICAL  PROPERTIES 
BOILING  POINT: 
MELTING  POINT: 
FLASHPOINT 


80  C 
5.5  C 


12  F 
11C 


EXPLOSION  LIMITS  IN  AIR: 

UPPER 
LOWER 

AUTOIGNITION  TEMPERATURE: 

VAPOR  PRESSURE:  74.6MM  20  C 

SPECIFIC  GRAVITY:  ^  0.874 

VAPOR  DENSITY:  2.77 


8% 

1043  F  1'3*  561C 

166MM  37.7  C 


SECTION  10. 


-STABILITY  AND  REACTIVITY 


I NCOMPATI BI LI TIES 
OXIDIZING  AGENTS 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

CARBON  MONOXIDE,  CARBON  DIOXIDE 


SECTION  11. 


TOXICOLOGICAL  INFORMATION 


ACUTE  EFFECTS 

SSi  THROUGH  SKIS. 

MATERIAL  IS  IRRITATING  TO  MUC6US  MEMBRANES  AND  UPPER 
RESPIRATORY  TRACT. 

CAUSES  SKIN  IRRITATION. 

CAUSES  SEVERE  EYE  IRRITATION. 

EXPOSURE  CAN  CAUSE: 

NAUSEA,  DIZZINESS  AND  HEADACHE 
NARCOTIC  EFFECT 

CHRONIC  EFFECTS 
CARCINOGEN. 
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CATALOG  #: 
NAME: 


27070-9 

BENZENE, 


99.9+%,  HPLC  GRADE 


MAY  ALTER  GENETIC  MATERIAL. 

BLOOD  EFFECTS  % 

TARGET  ORGAN(S): 

BLOOD 

BONE  MARROW 

EYES  i 

ADDITIONAL  INFORMATION  _  „ 

INHALATION  OF  HIGH  CONCENTRATIONS  OF  BENZENE  MAY  HAVE  AN  INITIAL 
STIMULATORY  EFFECT  ON  THE  CENTRAL  NERVOUS  SYSTEM  CHARACTERIZED  BY 
EXHILARATION.  NERVOUS  EXCITATION  AND/OR  GIDDINESS,  DEPRESSION, 
DROWSINESS,  6R  FATIGUE.  THE  VICTIM  MAY  EXPERIENCE  TIGHTNESS  IN  THE 
CHEST,  BREATHLESSNESS  AND  LOSS  OF  CONSCIOUSNESS.  TREMORS,  CONVULSIONS 
AND  DEATH  DUE  TO  RESPIRATORY  PARALYSIS  OR  CIRCULATORY  COLLAPSE  CAN 
OCCUR  IN  A  FEW  MINUTES  TO  SEVERAL  HOURS  FOLLOWING  SEVERE  EXPOSURES. 
ASPIRATION  OF  SMALL  AMOUNTS  OF  LIQUID  IMMEDIATELY  CAUSES  PULMONARY 
EDEMA  AND  HEMORRHAGE  OF  PULMONARY  TISSUE.  DIRECT  SKIN  CONTACT  MAY 
CAUSE  ERYTHEMA.  REPEATED  OR  PROLONGED  SKIN  CONTACT  MAY  RESULT  IN 
DRYING,  SCALING  DERMATITIS  OR  DEVELOPMENT  OF  SECONDARY  SKIN 
INFECTIONS.  THE  CHIEF  TARGET  ORGAN  IS  THE  HEMATOPOIETIC  SYSTEM. 
BLEEDING  FROM  THE  NOSE,  GUMS  OR  MUCOUS  MEMBRANES  AND  THE  DEVELOPMENT 
OF  PURPURIC  SPOTS,  PANCYTOPENIA,  LEUKOPENIA,  THROMBOCYTOPENIA, 
APLASTIC  ANEMIA  AND  LEUKEMIA  MAY  OCCUR  AS  THE  CONDITION  PROGRESSES. 
THE  BONE  MARROW  MAY  APPEAR  NORMAL,  APLASTIC  OR  HYPERPLASTIC, 

AND  MAY  NOT  CORRELATE  WITH  PERIPHERAL  BLOOD-FORMING  TISSUES. 

THE  ONSET  OF  EFFECTS  OF  PROLONGED  BENZENE  EXPOSURE  MAY  BE  DELAYED 
FOR  MANY  MONTHS  OR  YEARS  AFTER  THE  ACTUAL  EXPOSURE  HAS  CEASED. 

RTECS  #:  CY1400000 
BENZENE 


IRRITATION  DATA  , 

SKN-RBT  15  MG/24H  OPEN  MLD 
SKN-RBT  20  MG/24H  MOD 
EYE-RBT  88  MG  MOD 
EYE-RBT  2  MG/24H  SEV 


TOXICITY  DATA 
IHL-HMN  LCLO 
ORL-MAN  LDLO 
IHL-HMN  LCLO 
UNR-MAN  LDLO 
ORL-RAT  LD50 
IHL-RAT  LC50 
IPR-RAT  LD50 
ORL-MUS  LD50 
IHL-MUS  LC50 
SKN-MUS  LD50 
IPR-MUS  LD50 
SKN-RBT  LD50 
SKN-GPG  LD50 


2  PPH/5M 
50  MG /KG  , 

65  MG/M3/5Y 
194  MG /KG 
930  MG/KG  . 
10000  PPM/7 H 
2890  UG/KG 
4700  MG/KG 
9980  PPM 
48  MG/KG 
340  MG/KG 
>9400  MG/KG 
>9400  MG/KG 


AIHAAP  23,95.62 
85JCAE  -.25,86 
AMIHAB  14,387,56 
85JCAE  -,25,86 

TABIA2  3,231,33 
YAKUD5  22,883,80 
ARGEAR  44,145,74 
85DCAI  2,73,70 
TXAPA9  7,767,65 
28ZRAQ  -,113,60 
36YFAG  -,302,77 
HYSAAV  32 (3), 349, 67 
JIHTAB  25,366,43 
NPIRI *  1,5,74 
ANYA A 9  243,104,75 
TXAPA9  7,559,65 
TXAPA9  1 , 559  65 
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CATALOG  #: 
NAME: 


27070-9 

BENZENE,  99.9+%,  HPLC  GRADE 


ORL-MAM  LD50:5700  MG/KG 


GISAAA  39(4), 86, 74 


TAPERIPHERAL  NERVE  AND  SENSATION  (SPASTIC  PARALYSIS  WITH/WITHOUT  SENSORY  CH 
PERIPHERAL  NERVE  AND  SENSATION  (FLACCID  PARALYSIS  WITHOUT  ANESTHESIA) 
SENSE  ORGANS  AND  SPECIAL  SENSES  (HEMORRHAGE)  i 

SENSE  ORGANS  AND  SPECIAL  SENSES  (TUMORS) 

BEHAVIORAL  (SOMNOLENCE) 

IIhAViBrAL  (CONVULSIONS  OR  EFFECT  ON  SEIZURE  THRESHOLD) 

LUNGS !°THORAXRORTRESPI RATI ON  (CHRONIC  PULMONARY  EDEMA  OR  CONGESTION) 
LUNGS!  THORAX  OR  RESPIRATION  (TUMORS) 

G ASTR6 I NTE ST I NAL  ( GASTRI TI S )  mT  , 

GASTROINTESTINAL  (NAUSEA  OR  VOMITING) 

LIVER  (OTHER  CHANGES) 

BLOOD  '.CHANGES  IN  CELL  COUNT) 

BLOOD  '.OTHER  CHANGES) 

BLOOD  (LEUKEMIA) 

BLOOD  (LYMPHOMA  INCLUDING  HODGKIN'S  DISEASE)  „  . . 

SKIN  AND  APPENDAGES  (AFTER  SYSTEMIC  EXPOSURE:  DERMATITIS,  OTHER) 

EFFECTS  ON  FERTILITY  f PRE- I MPLANTATI ON  MORTALI TY) 

EFFECTS  ON  FERTILITY  (POST- I MPLANTATI ON  MORTALITY) 

EFFECTS  ON  FERTILITY  (ABORTION)  _ 

EFFECTS  ON  EMBRYO  OR  FETUS  (EXTRA  EMBRYONIC  STRUCTURES) 

EFFECTS  ON  EMBRYO  OR  FETUS  (CYTOLOGICAL  CHANGES) 

EFFECTS  ON  EMBRYO  OR  FETUS  ( FETOTOXI CITY J 

EFFECTS  ON  EMBRYO  OR  FETUS  (FETAL  DEATH)  _ _ . 

EFFECTS  ON  EMBRYO  OR  FETUS  (OTHER  EFFECTS  TO  EMBYRO  OR  FETUS) 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (MUSCULOSKELETAL  SYSTEM) 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  'BLOOD  AND  LYMPHATIC  SYSTEMS) 
SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  'HEPATOBILIARY  SYSTEM) 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (OTHER  DEVELOPMENTAL  ABNORMALITIES) 
EFFECTS  ON  NEWBORN  (BIOCHEMICAL  AND  METABOLICj  . 

NUTRITIONAL  AND  GROSS  METABOLIC  (BODY  TEMPERATURE  INCREASE) 

TUMORI GENIC  (CARCINOGENIC  BY  RTECSCRI TERI A) 

TUMORIGENIC  (NEOPLASTIC  BY  RTECS  CRITERIA) 

TUMORI GENIC  (EQUIVOCAL  TUMORIGENIC  AGENT  BY  RTECS  CRITERIA) 

ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
(RTECS)  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


PULMONARY  EDEMA  OR  CONGESTION) 


BLOOD  '.CHANGES  IN  CELL  COUNT) 

BLOOD  '.OTHER  CHANGES) 

BLOOD  (LEUKEMIA) 

BLOOD  (LYMPHOMA  INCLUDING  HODGKIN'S  DISEASE)  „  . . 

SKIN  AND  APPENDAGES  (AFTER  SYSTEMIC  EXPOSURE:  DERMATITIS,  OTHER) 
EFFECTS  ON  FERTILITY  (PRE- I MPLANTATI ON  MORTALITY). 


"ECTION  12. 


ECOLOGICAL  INFORMATION 


DATA  NOT  YET  AVAILABLE. 


SECTION  13. 


DISPOSAL  CONSIDERATIONS 


BURN  IN  A  CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND 
SCRUBBER  BUT  EXERT  EXTRA  CARE  IN  IGNITING  AS  THIS  MATERIAL  IS  HIGHLY 
FLAMMABLE . 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  # : 
NAME: 


27070-9 

BENZENE,  99.9+%,  HPLC  GRADE 


OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 
SECTION  14.  ----------  TRANSPORT  INFORMATION  -------- 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 


SECTION  15. 


REGULATORY  INFORMATION 


EUROPEAN  INFORMATION  _  ft 
EC  INDEX  NO:  601-020-00-8 

HIGHLY  FLAMMABLE 
TOXIC 
R  11 

HIGHLY  FLAMMABLE. 

R  45 

MAY  CAUSE  CANCER. 

TOXIC :  DANGER  OF  SERIOUS  DAMAGE  TO  HEALTH  BY  PROLONGED  EXPOSURE 
THROUGH  INHALATION,  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 

S  45 

IN  CASE  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE). 

S  53 

AVOID  EXPOSURE  -  OBTAIN  SPECIAL  INSTRUCTIONS  BEFORE  USE. 

TLV  AND  SOURCE 
FOR  BENZENE: 

ACGIH  TLV- TWA :  10  PPM.  . 

OSHA  PEL:  8H  TWA  1  PPM;  STEL:  5  PPM  (15  MIN.). 

REVIEWS,  STANDARDS,  AND  REGULATIONS 

OEL=MAK 

ACGIH  TLV- SUSPECTED  HUMAN  CARCINOGEN  85INA8 

ACGIH  TLV-TWA  10  PPM  85INA8 

I ARC  CANCER  REVIEW: HUMAN  LIMITED  EVIDENCE  IMEMDT 


I ARC  CANCER  REVIEW: ANIMAL  SUFFICIENT  EVIDENCE  IMSUDL 
I ARC  CANCER  REVIEW: ANIMAL  LIMITED  EVIDENCE^  IMEMDT 
I ARC  CANCER  REVIEW: HUMAN  SUFFICIENT  EVIDENCE^  IMEMDT 
I ARC  CANCER  REVIEW: ANIMAL  INADEQUATE  EVIDENCE  IMEMDT 
I ARC  CANCER  REVIEW: GROUP  1  ■  .  .  .  .  IMSUDL 

MSHA  STANDARD: AIR- CL  25  PPM  (80  MG/M3 )  (SKIN) 

DTLVS*  3,22,71 

OSHA  PEL  (CONSTRUC ) : SEE  CFR  29,1926.1128 

oiHAGPEL2(fED2CONTi:CL  25  PPM  (80  MG/M3 )  (SKIN) 
CFRGBR  41,50-204.50,94 
OSHA- CANCER  HAZARD 
FERE AC  52,34460,87 

OEL-AUSTRA£lA:TwA  5  PPM, (16  MG/M3 ) : CARCINOGEN  JAN93 
OEL- BELGIUM: TWA  10  PPM  (32  MG/M3) ; CARCINOGEN  JAN93 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


27070-9 

BENZENE,  99.9+%,  HPLC  GRADE 


OEL-C ZECHOSLOVARI A : TWA  1 0  MG/M3 : STEL  20  MG/M3  JAN93 

OEL-DENMARK : TWA  5  PPM  (16  MG/M3) ; SKIN; CARCINOGEN  JAN93X 

OEL-F INLAND: TWA  5  PPM, (15  MG/M3 ) : STEL  10  PPM  (30  MG/M3 ); SKIN; CAR  JAN93 

OEL-FRANCE : TWA  5  PPM  (16  MG/M3): CARCINOGEN  JAN93 

OEL-GERMANY; SKIN; CARCINOGEN  JAN§3^  ,mvTAA 

OEL-HUNGARY : STEL  5  MG /M3 ? SKIN: CARCINOGEN  JAN93aa  i 

OEL- INDIA: TWA  10  PPM  (30  MG/M3T; CARCINOGEN  JAN93  ,  . 

OEL- JAPAN : TWA  10  PPM  (32  MG/M3):STEL  25  PPM  ?80  MG/M3 ) ; CAR  JAN93 
OEL-THE  NETHERLANDS: TWA  10  PPM  (30  MG/M3);SKIN  JAN 9 3 
OEL-THE  PHILIPPINES: TWA  25  PPM  (80  MG/M3);SKIN  JAN93 
OEL- POLAND : TWA  30  MG/M3;SKIN  JAN 9 3  Ar_  w„/wA, 

OEL-RUSSI A : TWA  10  PPM  (§  MG/M3 ) : STEL  25  PPM  (15  MG/M3); SKIN: CAR  JAN93 
OEL- SWEDEN : TWA  1  PPM  (3  MG /M3 ) : STEL  5  PPM  (16  MG/M3)  ;SfclN:CAR  JAN93 
OEL-SWI TZERLAND : TWA  5  PPM  (16  6g/M3) : SKIN: CARCINOGEN  JAN93 
“  - M  (30  MG/M3 ) ; S'i’EL  25  PPM  (75  MG/M3)  , 


OEL-THAI LAND: TWA  10  PPh 


OEL-TURKEY : TWA  20  PPM  (64  Mg/m3^:sAiN  JAN 9 3  „„ 

OEL-UNI TED  KINGDOM: TWA  10  PPM  (30  MG/M3)  JAN93  mTTT 

OEL  IN  BULGARIA.  COLOMBIA,  JORDAN,  KOREA  CHECK  ACGIHTLV 
OEL  IN  NEW  ZEALAND,  SINGAPORE.  VIETNAM  CHECK  ACGIH  TLV 
NIOSH  REL  TO  BENZENE-AIR: 8H  CA  TWA  0.1  PPM; CL  1  PPM/15M 
NIOSH*  DHHS  #92-100,92 

NOHS  1974:  HZD  09070  NIS  126;  TNF  11184;  NOS  106;  TNE  147583 
NOES  1983:  HZD  09070;  NIS  92;  TNF  10054;  NOS  117;  TNE  272275;  TFE 

ATSDR  TOXICOLOGY  PROFILE  (NTIS**  PB/89/209464/AS ) 

EPA  GENETOX  PROGRAM  1988,  POSITIVE:  CARCINOGENICITY-MOySE/RAT 
EPA  GENETOX  PROGRAM  1988,  POSITIVE:  IN  VITRO  CYTOGENETICS-HUMAN 
LYMPHOCYTE 

EPA  GENETOX  PROGRAM  1988,  POSITIVE:  IN  VIVO  CYTOGENETICS-HUMAN 
LYMPHOCYTE 

EPA  GENETOX  PROGRAM  1988,  POSITIVE:  MAMMALIAN  MICRONUCLEUS;  SPERM 
MORPHOLOGY-MOUSE 

EPA  GENETOX  PROGRAM  1988,  NEGATIVE:  CELL  TRANSFORM. -SA7/SHE;  IN  VITRO 
SCE-HUMAN  LYMPHOCYTES 

EPA  GENETOX  PROGRAM  1988,  NEGATIVE:  IN  VITRO  SCE-HUMAN 
EPA  TSCA  SECTION  8(B)  CHEMICAL  INVENTORY  „ 

EPA  TSCA  SECTION  8(D)  UNPUBLISHED  HEALTH/SAFETY  STUDIES 
ON  EPA  IRIS  DATABASE  ,  . 

EPA  TSCA  TEST  SUBMISSION  (TSCATS)  DATA  BASE,  APRIL  1996  ^  „  ncAA 

NIOSH  ANALYTICAL  METHOD,  1994:  HYDROCARBONS,  BP  36-126  DEGREE  C,  1500 
NIOSH  ANALYTICAL  METHOD,  1994:  BENZENE,  BY  PORTABLE  GC,  3700 
NIOSH  ANALYTICAL  METHOD,  1994:  HYDROCARBONS,  AROMATIC ,  1501 
NTP  CARCINOGENESIS  STUDIES  (GAVAGE) ; CLEAR  EVIDENCE: MOUSE, RAT 
NTPTR*  NTP-TR-289  86 

NTP  7TH  ANNUAL  REP6RT  ON  CARCINOGENS,  1992  :  KNOWN  TO  BE  CARCINOGENIC 
OSHA  ANALYTICAL  METHOD  #12 

U.S .  INFORMATION 

THIS  PRODUCT  IS  SUBJECT  TO  SARA  SECTION  313  REPORTING  REQUIREMENTS. 


SECTION  16. 


-  OTHER  INFORMATION - 

CONTINUED  ON  NEXT  PAGE 
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DATE 
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SECTION  1. 


CHEMICAL  IDENTIFICATION- 


CATALOG  #: 
NAME: 


31996—1 

CARBON  TETRACHLORIDE,  99.9%,  A.C.S. 
REAGENT 


SECTION  2. 

fc: 

XL4 


COMPOSITION/INFORMATION  ON  INGREDIENTS 


CAS 
MF: 

EC  NO: 


56-23-5 
200-262-8 


SYBENZINOFORM  *  CARBONA  *  CARBON  CHLORIDE  *  CARBON  CHLORIDE  (CCL4)  * 
CARBON  TET  *  CARBON  TETRACHLORIDE  UCGIH: DOT: OSHA)  *  CHLORID  UHLICITY 
(CZECH)  *  CZTEROCHLOREK  WEGLA  (POLISH)  *  ENT  4,705  *  ENT  27164  * 
FLUKOIDS  *  HALON  1040  *  METHANE  TETRACHLORIDE  *  METHANE.  TETRACHLORO- 

*  NECATORINA  *  PERCHLOROMETHANE  *  R  10  *  RCRA  WASTE  NUMBER  U211  *  R 
10  (REFRIGERANT)  *  TETRACHLOORKOOLSTOF  (DUTCH)  *  TETRACHLOORMETAAN  * 
TETRACHLORKOHLENSTOFF,  TETRA  (GERMAN)  *  TETRACHLORMETHAN  (GERMAN)  * 
TETRACHLOROCARBON  *  T^TRACHLOROMETHANE  (OSHA?  *  TETRACHLORURE  DE 
CARBONE  (FRENCH)  *  TETRACLOROMETANO  (ITALIAN)  *  TETRACLORURO  DI 
CARBONIO  (ITALIAN)  *  TETRAFINOL  *  TETRAFORM  *  TETRASOL  *  UN1846  (DOT) 

*  UNI VERM  *  VERMOESTRICID  * 


SECTION  3. 


HAZARDS  IDENTIFICATION 


LABEL  PRECAUTIONARY  STATEMENTS 
TOXIC 

MAY  CAUSE  CANCER. 

MAY  CAUSE  HERITABLE  GENETIC  DAMAGE.  „ 

TOXIC  BY  INHALATION,  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 

IRRITATING  TO  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. 

REPRODUCTIVE  HAZARD. 

READILY  ABSORBED  THROUGH  SKIN. 

TARGET  ORGAN (ST: 

LIVER,  KIDNEYS 
NERVES  HEART 

IN  CASfe  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE).  ^RECEIVED 

INCASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE.  „  AflR  t  7  looe 

WEAR  SUITABLE  PROTECTIVE  CLOTHING,  GLOVES  AND  EYE/FACE  AUb  1  L  1996 

PROTECTION. 

DO  NOT  BREATHE  VAPOR.  PROCESS  TECHNOLOGIES,  INC. 

SECTION  4. - - -  FIRST-AID  MEASURES - - 

IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH  COPIOUS 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME : 


31996-1 

CARBON  TETRACHLORIDE,  99.9%,  A.C.S. 
REAGENT 


AMOUNTS  OF  WATER  FOR  AT  LEAST  15  MINUTES  WHILE  REMOVING  CONTAMINATED 

CONTAM?NATIONSOFETHE  EYES  SHOULD  BE  TREATED  BY  IMMEDIATE  AND  PROLONGED 
IRRIGATION  WITH  COPIOUS  AMOUNTS  OF  WATER. 

ASSURE  ADEQUATE  FLUSHING  OF  THE  EYES  BY  SEPARATING  THE  EYELIDS 
WITH  FINGERS 

IF  INHALED,  REMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN .  _ 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN. 

REMOVE  AND  WASH  CONTAMINATED  CLOTHING  PROMPTLY. 


SECTION  5. 


FIRE  FIGHTING  MEASURES 


EXTINGUISHING  MEDIA 

USECEXT?NGUI SHI NG  MEDIA  APPROPRIATE  TO  SURROUNDING  FIRE  CONDITIONS. 

SPWEARLSELF-CONTAINEDPBREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


SECTION  6. 


ACCIDENTAL  RELEASE  MEASURES- 


EVACUATE  AREA 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES 

COVER  WITH  AN 'ACTIVATED  CARBON  ADSORBENT,  TAKE  UP  AND  PLACE  IN  CLOSED 
VENTILATESAREAAAND°WASHUSPILLSSITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 


SECTION  7. - - 

REFER  TO  SECTION  8. 


HANDLING  AND  STORAGE - 


ADREACTSAVIOLENTLYTWITH  DIMETHYL  FORMAMIDE  (DMF)  ABOVE  65  C. 


SECTION  8. 


EXPOSURE  CONTROLS/PERSONAL  PROTECTION- 


WEAR  APPROPRIATE  NIOSH/MSHA-APPROVED  RESPIRATOR,  CHEMICAL-RESISTANT 
GLOVES,  SAFETY  GOGGLES,  OTHER  PROTECTIVE  CLOTHING. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

SAFETY  SHOWER  AND  EYE  BATH. 

DO  NOT  BREATHE  VAPOR. 

DO  NOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


31996-1 

CARBON  TETRACHLORIDE,  99.9%,  A.C.S. 
REAGENT 


AVOID  PROLONGED  OR  REPEATED  EXPOSURE. 

READILY  ABSORBED  THROUGH  SKIN. 

WASH  THOROUGHLY  AFTER  HANDLING. 

TOXIC. 

IRRITANT. 

CARCINOGEN. 

MUTAGEN. 

REPRODUCTIVE  HAZARD. 

KEEP  TIGHTLY  CLOSED. 

STORE  IN  A  COOL  DRY  PLACE. 

SECTION  9.  -  PHYSICAL  AND  CHEMICAL  PROPERTIES 

APPEARANCE  AND  ODOR 
COLORLESS  LIQUID 


PHYSICAL  PROPERTIES 
BOILING  POINT: 
MELTING  POINT: 
FLASHPOINT 
VAPOR  PRESSURE: 
-SPECIFIC  GRAVITY: 
VAPOR  DENSITY: 


76  C  TO  77  C 
-23  C 

NONE 

143MM  30  C 
1.594 
5.32 


91MM  20  C 


SECTION  10. 


■STABILITY  AND  REACTIVITY 


I NCOMPATI BI LI TI ES 
ALKALI  METALS 
FINELY  POWDERED  METALS 
OXIDIZING  AGENTS 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

CArIoNNMONOXIDE,  CARBON  DIOXIDE 


SECTION  11. 


TOXICOLOGICAL  INFORMATION 


AC^H^?MllTAIS°IRRfTATINGET6  THEME™  MUCOUS°^MB^NES  AND  UPPER 

BBHPSK  IRRITATION. 

EXPOSURE  CAN  CAUSE:  _ _ 

STOMACH  PAINS,  VOMI TING,  DI ARRHE A . 

NAUSEA,  DIZZINESS  AND  HEADACHE 
DAMAGE  TO  THE  EYES 
DAMAGE  TO  THE  LIVER 
DAMAGE  TO  THE  KIDNEYS 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


31996-1  _  „ 

CARBON  TETRACHLORIDE,  99.9%,  A.C.S, 
REAGENT 


EXPOSURE  TO  AND/OR  CONSUMPTION  OF  ALCOHOL 
MAY  INCREASE  TOXIC  EFFECTS. 

CHRONIC  EFFECTS 
CARCINOGEN. 

MAY  ALTER  GENETIC  MATERIAL. 

MAY  CAUSE  REPRODUCTIVE  DISORDERS. 

TARGET  ORGAN (S): 

LIVER,  KIDNEYS 
NERVES,  HEART 
MALE  REPRODUCTIVE  SYSTEM 
FEMALE  REPRODUCTIVE  SYSTEM 

RTECS  #:  FG4900000 
CARBON  TETRACHLORIDE 

IRRITATION  DATA 
SKN-RBT  4  MG  MLD 
SKN-RBT  500  MG/24H  MLD 
EYE-RBT  2200  UG/30S  MLD 
EYE-RBT  500  MG/24H  MLD 

TOXICITY  DATA 
ORL-MAN  LDLO 
IHL-HMN  LCLO 
IHL-HMN  LCLO 
UNR-MAN  LDLO 
ORL-RAT  LD50 
IHL-RAT  LC50 
SKN-RAT  LD50 
IPR-RAT  LD50 
ORL-MUS  LD50 
IHL-MUS  LC50 
IPR-MUS  LD50 
SCU-MUS  LD50 
IPR-DOG  LD50 
ORL-RBT  LD50 
SKN-RBT  LD50 
IVN-RBT  LD50 
ORL-GPG  LD50 
SKN-GPG  LD50 
IPR-CKN  LD50 
ORL-MAM  LD50 
IHL-MAM  LC50 


429  MG/KG 
1000  PPM 

5  PPH/5M 
93  MG/KG 
2350  MG/KG 
8000  PPM/4H 
5070  MG/KG 
1500  UL/KG 
8263  MG/KG 
9526  PPM/8H 
572  MG/KG 
31  GM/KG 
1500  MG/KG 
5760  MG/KG 
>20  GM/KG 
5840  MG/KG 
5760  MG/KG 
>14937  MG/KG 
4497  MG/KG 

6  GM/KG  , 
34500  MG/M3 


XEURAQ  MDDC-1715 
85JCAE  -,91,86 
XEURAQ  MDDC-1715 
85JCAE  -,91,86 


ZHYGAM 
PCOC** 
TABIA2 
85DCAI 
ARTODN 
NPIRI* 
S PE ADM 
XEURAQ 
JPPMAB 
JIHTAB 
PHMCAA 
JPETAB 
TXAPA9 
GISAAA 
ATDAEI 
ZAPPAN 
GISAAA 
TXAPA9 
BVJOA9 
GTPZAB 
GTPZAB 


19.781,73 
-, 198,46 
3  23l'33 

2.12.j 0 
54,275.83 

1.16.74 
7&-1 Jl6,78 
MDDC-1715 
3.169.51 

26.384.47 
10'172|68 
124.224.58 

10. 119.47 
33(1) ,42,68 
1.712:92 

118.365.74 
33(1) ,32,68 
7. 559*65 
147.364. 71 
32(l0), 45.88 
24(3), 17, 60 


TARGET  ORGAN  DATA 

SENSE  ORGANS  AND  SPECIAL  SENSES  (MIOSIS) 
BEHAVIORAL  (SOMNOLENCE) 

BEHAVIORAL  (TREMOR) 


CONTINUED  ON  NEXT  PAGE 
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31996-1 

CARBON  TETRACHLORIDE,  99.9%,  A.C.S. 
REAGENT 


BEHAVIORAL  (ANOREXIA,  HUMAN) 

BEHAVIORAL  (COMA) 

BEHAVIORAL  (ANTIPSYCHOTIC) 

CARDIAC  (CHANGE  IN  RATE)  „  . 

LUNGS,  THORAX  OR  RESPIRATION  (CYANOSIS) 

LUNGS.  THORAX  OR  RESPIRATION l OTHER  CHANGES) 

GASTR6INTESTINAL  NAUSEA  OR  VOMI TING ) 

GASTROINTESTINAL  (OTHER  CHANGES) 

LIVER  (FATTY  LIVER  DEGENERATION) 

LIVER  (LIVER  FUNCTION  TESTS  IMPAIRED)  . 

KIDNEY.  URETER,  BLADDER  (INTERSTITIAL  NEPHRITIS) 

EFFECTSOlf  FERTILITY  (POST-IMPLANTATION  MORTALITY) 

EFFECTS  ON  EMBRYO  OR  FETUS  (FETOTOXICITY) 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  \MUSCULOSKELE 
SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (HOMEOSTASIS) 

EFFECTS  ON  NEWBORN  (VIABILITY  INDEX)  TV___v 

SUBSTANCES 

(RTECS )  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


TAL  SYSTEM) 


SECTION  12.  - 

DATA  NOT  YET  AVAILABLE. 
SECTION  13.  - 


ECOLOGICAL  INFORMATION 


DISPOSAL  CONSIDERATIONS 


DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  SOLVENT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND  SCRUBBER. 
OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


SECTION  14.  -  TRANSPORT  INFORMATION  - 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 

SECTION  15.  -  REGULATORY  INFORMATION  - 

EUROPEAN  INFORMATION 

EC  INDEX  NO:  602-008-00-5 

TOXIC 

TOXICEY  INHALATION,  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 

R  40 

POSSIBLE  RISK  OF  IRREVERSIBLE  EFFECTS. 

TOXI^f3DANGER  OF  SERIOUS  DAMAGE  TO  HEALTH  BY  PROLONGED  EXPOSURE 
THROUGH  INHALATION. 

R  59 

CONTINUED  ON  NEXT  PAGE 


6556 


SIGMA# 


We  are  committed  to  the  success  of  our  customers  through  science ,  technology  and  service. 


©Aldrich 


SUPELCO 


SIGMA 


SIGMA-ALDRICH 

DCCC» oru 


ALDRICH  CHEMICAL  COMPANY,  INC. 
P.O.  BOX  355 

MILWAUKEE,  WISCONSIN  53201,  USA 


CUST#:  942742 
PO#:  1008 


MATERIAL  SAFETY  DATA  SHEET 


PAGE 


CATALOG  #: 
NAME: 


31996-1 

CARBON  TETRACHLORIDE,  99.9%, 
REAGENT 


A.C.S. 


DANGEROUS  FOR  THE  OZONE  LAYER. 

S  23 

DO  NOT  BREATHE  VAPOR. 

S  36/37 

WEAR  SUITABLE  PROTECTIVE  CLOTHING  AND  GLOVES. 

S  45 

IN  CASE  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE). 

S  59 

REFER  TO  MANUFACTURER/ SUPPL I ER  FOR  INFORMATION  ON 
RECOVERY/RECYCLING. 


REVIEWS,  STANDARDS,  AND  REGULATIONS 


OEL=MAK 

ACGIH  TLV- SUSPECTED 


ACGIH  TLV- SUSPECTED  HUMAN  CARCINOGEN  85INA8  6,233,91 

ACGIH  TLV- TWA  5  PPM  (SKIN)  85INA8  6.233.91 

I ARC  CANCER  REVIEW: ANIMAL  SUFFICIENT  EVIDENCE  IMEMDT  20,371.79 
I ARC  CANCER  REVIEW: ANIMAL  SUFFICIENT  EVIDENCE  IMEMDT  1,53,72 
I ARC  CANCER  REVIEW: HUMAN  INADEQUATE  EVIDENCE  IMEMDT  l'53,72 
I ARC  CANCER  REVIEW: HUMAN  INADEQUATE  EVIDENCE  IMEMDT  20.371.79 
I ARC  CANCER  REVIEW:GROUP  2B  ,  ...  IMSUDL  7,143,87 

MSHA  STANDARD- AI R : TWA  10  PPM  (65  MG/M3 )  (SKIN) 

DTLVS*  3,43,71  , 

OSHA  PEL  (GEN  INDU):8H  TWA  10  PPM;CL  25  PPM;PK  200  PPM/5M/4H 
CFRGBR  29, 1910. 1000.94  ,  , 

OSHA  PEL  (CONSTRUCT :8H  TWA  10  PPM  (65  MG/M3 )  (SKIN) 

CFRGBR  29,1926.55.94  ,  ,  v  , 

OSHA  PEL  (SHIPYARD) :8H  TWA  10  PPM  (65  MG/M3 )  (SKIN) 

CFRGBR  29, 1915. 1000. 93  ,  ,  v  ,  v 

OSHA  PEL  (FED  CONT):8H  TWA  10  PPM  (65  MG/M3)  (SKIN) 


85INA8  6,233,91 
85INA8  6 , 233,91 


IMEMDT  1.53,72 
IMEMDT  26.371.79 
IMSUDL  7,143,87 


JEN  INDU) :  8H  1 
.1910.1000.94 

:onstruc):8h  r 


OSHA  PEL  (60NSTRUC):6h  TWA  10  PPM  (65  MG/M3 )  (SKIN) 

CFRGBR  29,1926.55.94  ,  ,  v  , 

OSHA  PEL  (SHIPYARD) :8H  TWA  10  PPM  (65  MG/M3 )  (SKIN) 

CFRGBR  29, 1915. 1000. 93  ,  ,  v  ,  . 

OSHA  PEL  (FED  CONT):8H  TWA  10  PPM  (65  MG/M3)  (SKIN) 

CFRGBR  41,50-204.50,94  ,  ,  v 

OEL-ARAB  REPUBLIC  OF  EGYPT: TWA  ,5  PPM  (30  MG/M3):SKIN  JAN 9 3 
OEL-AUSTRALI A : TWA  5  PPM  (30  MG/M3); SKIN; CARCINOGEN  JAN93 


OEL-DENMARK : TWA  2  PPM  (13  MG/M3);SKIN  JAN93  ,  ,  % 

OEL-FINLAND:TWA  5  PPM, (31  MG/M3 ) : STEL  10  PPM, (63  MG/M3 ): SKIN; CAR  JAN 9 3 
OEL-FRANCE : TWA  2  PPM  (12  MG/M3):$TEL  10  PPM  (60  MG/M3)  6AN93 
OEL-GERMANY:TWA  10  PPM  ,(65  MG/m6); SKIN: CARCINOGEN  JAN 9 3 
OEL-HUNGARY:STEL  10  MG/M3: SKIN; CARCINOGEN  JAN93 
OEL-INDI A:TWA  5  PPM  (30  MG /M3 ); SKIN; CARCINOGEN  JAN93 
OEL- JAPAN : TWA  10  PPM  (63  MG/M3) : SKIN: CARCINOGEN  JAN93 
OEL-THE  NETHERLANDS : TWA  2  PPM  (12.6  MG/M3):SKIN  JAN93 
OEL-THE  PHILIPPINES: TWA  10  PPM  (65  MG/M3);£KIN  JAN93 
OEL -POLAND : TWA  20  MG/M3  JAN93 
OEL-RUSSI A : TWA  10  PPM: STEL  20  MG/M 3  JAN93 
OEL- SWEDEN : TWA  2  PPM  (13  MG/M3 ) : STEL  3  PPM  (19  MG/M3 ) 


OEL-RUSSI  A :  TWA  10  PPM:  STEL  2,0  _ 

OEL- SWEDEN : TWA  2  PPM  (13  MG/M3^ : STEL  3  PPM  (19  MG/M3); SKIN; CAR  JAN93 
OEL-SWI TZERLAND : TWA  5  PPM  (30  m6/M3),*STEL  10  PPM  (60  Ag/M3);SKIN  JAN93 


CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


CARBON^TETRACHLORIDE ,  99.9%,  A.C.S. 
REAGENT 


§iL:iSlTED"Ki^^?TOA“i0TpPM^6lPMG^M3|?STEL  20  PPM;SKIN  JAN93 

NIOSH  REL  TO  CARBOI&  TETRACHLOftl DE-AI R : CA  STEL  2  PPM/60M 

nSeFiIsI-  hId  Nil  ??]  TNF  662I;  iloi  72{  fill  fo2l74;  TFE  20699 

I CITY-MOUSE/RAT;  S 

EPARGEnItOX  PROGRAMN19 8 8 ^POSITIVE:  S  CEREVISIAE-HOMOZYGOSIS;  S 
EPA^GEnItOX  PROGRAM^ 1 988,  NEGATIVE:  HISTIDINE  REVERSION- AMES  TEST; 

lirigrillillfgf'SKlSlg^H^glSS/SAFETY  STUDIES 

IfgsPSfcIWB"  lilitllDROCARlolI;  HALOGENATED,  1003 
NTP7TH  ANNUAL  REPORT  06  CARCINOGENS,  1992  :  ANTICIPATED  TO  BE 
CARCINOGEN 

U*THISNPRODUCT°IS  SUBJECT  TO  SARA  SECTION  313  REPORTING  REQUIREMENTS. 

thisFproductRis°orTc8EStai^s  CHEMICAL(S)  KNOWN  TO  THE  STATE  OF 
CALIFORNIA  TO  CAUSE  CANCER. 


OTHER  INFORMATION- 


SECTION  16. - 

THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO 
op  att  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  F ROM _ CON TACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERMS  AND  CONDITIONS  OF  SALE. 

LICENSEHGRANTEDATORMAKECUNLIMI TED°^APER  *  COPIES  FOR  INTERNAL  USE  ONLY. 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical ,  Inc . 

P.O.  Box  800 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 

Effective  Date:  05-14-92  Supersedes  08-27-85 
PRODUCT  IDENTIFICATION: 


Synonyms :  Monochlorobenzene ;  Chlorobenzol 

Formula  CAS  No.:  108-90-7  Molecular  Weight:  112.56 

Hazardous  Ingredients:  Chlorobenzene  Chemical  Formula:  C6H5C1 

PRECAUTIONARY  MEASURES 


WARNING!  FLAMMABLE!  HARMFUL  IF  SWALLOWED  OR  INHALED.  CAUSES  IRRITATION. 

Keep  away  from  heat,  sparks  and  flame. 

Avoid  breathing  vapor. 

Keep  container  closed. 

Wash  thoroughly  after  handling. 

Avoid  contact  with  eyes,  skin  and  clothing. 

EMERGENCY  FIRST  AID 


If  swallowed,  get  medical  attention  immediately.  Never  give  anything  by  mouth 
to  an  unconscious  person.  If  inhaled,  remove  to  fresh  air.  If  not  breathing, 
give  artificial  respiration.  If  breathing  is  difficult,  give  oxygen.  In  case  of 
contact,  immediately  flush  eyes  or  skin  with  plenty  of  water  for  at  least  15 
minutes.  In  all  cases  call  a  physician. 

SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance : 
Odor: 

Solubility: 
Boiling  Point: 
Melting  Point: 


Clear,  colorless  liquid. 

Faint,  almond  like  odor. 

0.049  g/100  g  water  @  25  C  (77  F) 

132  C  (270  F)  Vapor  Density  (Air=l) : (air=l) 

-45  C  (-49  C)  Vapor  Pressure  (mm  Hg) :11.8  @ 


3.9 


25  C  (77 


Specific  Gravity:  1.10 


Evaporation  Rate: (n-BuAc=l) :1.0 


NFPA  Ratings:  Health: 


2  Flammability:  3  Reactivity:  0 


Fire  and  Explosion  SECTION  2 


Information 

Fire.  Flammable  liquid.  Flashpoint:  28.9  C  (84  F) 

(closed  cup)  Autoignition  temperature:  638  C 
(1180  F)  Flammable  limits  in  air,  %  by  volume : 
lei: 1.3,  uel : 7 . 1 . 


Vapors  can  flow  along  surfaces  to  distant 
ignition  source  and  flash  back.  Above  flash 
point,  vapor-air  mixtures  are  explosive  within 
flammable  limits  noted  above.  Reactions  with 
incompatibilities  may  pose  an  explosion  hazard. 


Explosion: 
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Fire  Extinguishing  Media:  Dry  chemical,  foam  or  carbon  dioxide.  Water  spray 

may  be  used  to  keep  fire  exposed  containers  cool. 
A  layer  of  water  can  be  used  to  extinguish  the 
fire. 

Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NIOSH- approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode.  This  highly  flammable  liquid  must  be  kept 
from  sparks,  open  flame,  hot  surfaces,  and  all 
sources  of  heat  and  ignition. 


Reactivity  Data 


SECTION  3 


Stability: 


Stable  under  ordinary  conditions  of  use  and 
storage . 


Hazardous  Decomposition 
Products : 


i 

Emits  toxic  fumes  of  hydrogen  chloride,  phosgene, 
and  carbon  monoxide  when  heated  to  de  compos  it  ion. 


Hazardous  Polymerization:  This  substance  does  not  polymerize. 

Incompatibilities:  Oxidizing  agents,  dimethyl  sulfoxide,  silver 

perchlorate . 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors . 
Contain  and  recover  liquid  when  possible.  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer  I 
Reportable  Quantity  <RQ)  (CWA/CERCLA)  :  100  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure /Health  Effects 


Inhalation : 


Ingestion: 


Skin  Contact: 


Central  nervous  system  depressant.  May  cause 
irritation  to  the  nose  and  respiratory  tract 
followed  by  headache,  depression,  dizziness, 
.drowsiness,  incoordination,  and  unconsciousness . 

May  cause  abdominal  pain,  headache,  nausea.  May  be 
followed  by  paleness,  cyanosis,  and  coma,  which  may 
be  delayed  several  hours. 

May  cause  irritation,  redness,  and  pain. 


Eye  Contact: 


Vapors  may  cause  irritation:  splashes  may  cause 
severe  irritation,  redness,  and  pain  to  the  cornea. 


Chronic  Exposure:  Prolonged  or  repeated  skin  exposure  may  cause 

dermatitis  or  skin  bums.  Prolonged  or  repeated 
exposure  through  ingestion  or  inhalation  may  cause 
liver,  kidney,  or  lung  damage,  headache,  dizziness, 
drowsiness,  and  disturbed  digestion. 


Aggravation  of 

Pre-existing  Conditions:  Persons  with  pre-existing  skin  disorders  or 

impaired  liver,  kidney,  or  pulmonary  function  may 
be  more  susceptible  to  the  effects  of  this 


substance . 
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B.  FIRST  AID 


Inhalation : 


Ingestion: 


Skin  Exposure: 


Eye  Exposure: 


Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 
Call  a  physician. 

Get  medical  attention  immediately.  Never  give  anything 
by  mouth  to  an  unconscious  person. 

Remove  any  contaminated  clothing.  Wash  skin  with  plenty 
of  water  for  at  least  15  minutes.  If  irritation 
develops,  get  medical  attention. 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY  (RTECS,  1992) 

Oral  rat  LD50:  2290  mg/kg;  investigated  as  a  tumorign,  mutagen,  reproductive 
effector. 


Occupational  Control  Measures  SECTION  6 


Airborne  Exposure  Limits: 


-OSHA  Permissible  Exposure  Limit  (PEL) :  75  ppm 
(TWA)  -ACGIH  Threshold  Limit  Value  (TLV)  :  10  ppm 
(TWA) 


Ventilation  System: 


A  system  of  local  and/or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits .  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices ",  most  recent  edition,  for 
details . 


Personal  Respirators 
(NIOSH  Approved) 


Skin  Protection: 


Eye  Protection: 


If  the  TLV  is  exceeded  a  full  facepiece  chemical 
cartridge  respirator  may  be  worn,  in  general,  up 
to  100  times  the  TLV  or  the  maximum  use 
concentration  specified  by  the  respirator 
supplier,  whichever  is  less.  Alternatively,  a 
supplied  air  full  facepiece  respirator  or 
air  lined  hood  may  be  worn. 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate ,  to  prevent  skin  contact. 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  area. 


Storage  and  Special  Information  SECTION  7 

Protect  against  physical  damage.  Outside  or  detached  storage  is  preferred. 
Inside  storage  should  be  in  a  standard  flammable  liquids  storage  room  or 
cabinet.  Separate  from  oxidizing  materials.  Storage  and  use  areas  should  be  o 
Smoking  areas.  Containers  should  be  bonded  and  grounded  for  transfers  to  avoi 
static  sparks . 

****************************************************************************** 
Mai  1  inckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
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no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose.  MALLINCKRODT  MAKES  NO  REPRESENTATIONS, 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************************************************* 
CHLBZ 


Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance  (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 


Product  or  Components 
of  Product: 


Acute  Chronic 


X  X 


SARA  EHS 
Sec.  302 
RQ  TPQ 

No  No 


Fire  Pressure 


X 

SARA  Sec.  313 
Chemicals 


Name 

Chemical 

List 

Category 

Yes 

No 

Reactive 


CERCLA  RCRA 
Sec. 103  Sec. 

RQ  lbs  261.33 


No  No 


CHLOROBENZENE  (108-90-7) 


SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 
SARA  Section  302  EHS  TPQ: 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  «  10,000  LBS. 

SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec.  103: 

Comprehensive  Enviromental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA: 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 


CHLBZ 


CHLOROBENZENE 


CHLOROFORM 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical ,  Inc . 

P .0.  Box  800 

Paris ,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 

Effective  Date:  04-19-95  Supersedes  11-27-89 
PRODUCT  IDENTIFICATION: 


Synonyms :  Tri chi or ome thane 

Formula  CAS  No.:  67-66-3  Molecular  Weight:  119.38 

Hazardous  Ingredients:  Chloroform  Chemical  Formula:  CHC13 

PRECAUTIONARY  MEASURES 


DANGER!  MAY  BE  FATAL  IF  SWALLOWED,  INHALED  OR  ABSORBED  THROUGH  SKIN.  CAUSED 
IRRITATION  TO  SKIN,  EYES  AND  RESPIRATORY  TRACT.  MAY  EFFECT  CENTRAL  NERVOUS 
SYSTEM,  CARDIOVASCULAR  SYSTEM,  LIVER  AND  KIDNEYS.  SUSPECT  CANCER  HAZARD.  MAY 
CAUSE  CANCER.  Risk  of  cancer  depends  on  duration  and  level  of  exposure. 

Do  not  breathe  vapor. 

Do  not  get  in  eyes,  on  skin,  or  on  clothing. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Wash  thoroughly  after  handling. 

EMERGENCY  FIRST  AID 


If  swallowed,  induce  vomiting  immediately  as  directed  by  medical  personnel. 
Never  give  anything  by  mouth  to  an  unconscious  person.  If  inhaled,  remove  to 
fresh  air.  If  not  breathing,  give  artificial  respiration.  If  breathing  is 
difficult,  give  oxygen.  In  case  of  contact,  immediately  flush  eyes  or  skin  with 
plenty  of  water  for  at  least  15  minutes.  In  all  cases  call  a  physician. 

SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance : 
Odor: 

Solubility: 
Boiling  Point: 
Melting  Point: 


Clear  colorless  liquid. 

Characteristic,  ethereal. 

0.8g/l00g  water  @  20  C  (68  F) . 

61.3  C  (142  F) .  Vapor  Density  (Air=l) :4.1 

-63  5  C  (-82  F)  .  Vapor  Pressure  (mm  Hg)  :100  @  10.4  C  (51 

F)  . 


Specific  Gravity:  1.49 
NFPA  Ratings:  Health:  2 
Fire  and  Explosion 
Information 


Evaporation  Rate:  (BuAc=l)  :  11.6 
Flammability:  0  Reactivity:  0 

SECTION  2 


Slight  fire  hazard  when  exposed  to  high  heat; 
otherwise,  practically  not  flammable. 


Explosion: 


Not  considered  to  be  an  explosion  hazard. 


Fire  Extinguishing  Media: 


Use  any  means  suitable  for  extinguishing 
surrounding  fire. 
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Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NIOSH- approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode. 


Reactivity  Data 


SECTION  3 


Stability: 

Hazardous  Decomposition 
Products : 

Hazardous  Polymerization: 


Stable  under  ordinary  conditions  of  use  and 
storage . 


Toxic  gases  and  vapors  such  as  hydrogen  chloride, 
chlorine,  phosgene,  and  carbon  monoxide  may  be 
released  upon  heating  to  decomposition. 

Will  not  occur. 


Incompatibilities:  Strong  caustics  and  chemically  active  metals  sijch 

as  aluminum,  magnesium  powder,  sodium,  or 
potassium;  acetone,  fluorine,  methanol,  sodium 
methoxide,  dinitrogen  tetroxide,  tert-butoxide, 
triisopropylphosphine . 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors. 
Contain  and  recover  liquid  when  possible.  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer! 

Reportable  Quantity  (RQ)  (CWA/CERCLA)  :  10  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure /Health  Effects 


Inhalation: 


Ingestion : 


Skin  Contact: 


Eye  Contact: 


Chronic  Exposure: 


Acts  as  a  relatively  potent  anesthetic.  Irritates 
respiratory  tract  and  causes  central  nervous 
stystem  effects,  including  headache,  drowsiness, 
dizziness.  Higher  and  unconsciousness.  Prolonged 
exposure  may  lead  to  death  due  to  irregular  heart 
beat  and  kidney  and  liver  disorders. 

Causes  severe  burning  in  mouth  and  throat,  pain  in 
the  chest  and  vomiting.  Large  quantities  may  cause 
symptoms  similar  to  inhalation. 

Causes  skin  irritation  resulting  in  redness  and 
pain.  Removes  natural  oils.  May  be  absorbed  through 
skin . 

Vapors  causes  pain  and  irritation  to  eyes.  Splashes 
may  cause  severe  irritation  and  possible  eye 
damage . 

Prolonged  or  repeated  exposure  to  vapors  may  cause 
damage  to  liver  and  kidneys.  Contact  with  liquid 
has  defatting  effect  and  may  cause  chronic 
irritation  of  skin  with  cracking  and  drying,  and 
corresponding  dermatitis .  Chloroform  is  a  suspected 
human  carcinogen. 


Aggravation  of 


Pre - exi s t ing  Conditions : 
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Persons  with  pre-existing  skin  disorders  or  eye 
problems,  or  impaired  liver,  kidney  or 
respiratory  function  may  be  more  susceptible  to 
the  effects  of  the  substance. 


B.  FIRST  AID 


Inhalation: 


Ingestion: 


Skin  Exposure: 


Eye  Exposure: 


Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 
Call  a  physician. 

Induce  vomiting  immediately  as  directed  by  medical 
personnel .  Never  give  anything  by  mouth  to  an 
unconcious  person. 

In  case  of  contact,  immediately  flush  skin  with  plenty 
of  water  for  at  least  15  minutes  while  removing 
contaminated  clothing  and  shoes.  Wash  clothing  before 
reuse.  Call  a  physician  immediately. 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutep, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY  (RTECS ,  1994) 


Oral  rat  LD50:  908  mg/kg;  skin  rabbit  LD50:  >  20  gm/kg;  inhalation  rat  LC50: 
47702  mg/m3/4H;  irritation  data:  skin  rabbit  10  mg/24H  open  mild;  eye  rabbit: 
20  mg/24H  moderate;  investigated  as  a  tumorigen,  mutagen,  reproductive 
effector;  Cancer  Status:  IARC  Category  2B,  NTP  Listed  Carcinogen. 


Occupational  Control  Measures  SECTION  6 

Airborne  Exposure  Limits:  -OSHA  Permissible  Exposure  Limit  (PEL):  2  ppm 

(TWA)  -ACGIH  Threshold  Limit  Value  (TLV)  :  10  ppm 
(TWA)  ,  Listed  as  A2  suspected  human  carcinogen 

Ventilation  System:  A  system  of  local  and/or  general  exhaust  is 

recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits.  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details . 


Personal  Respirators  If  the  TLV  is  exceeded,  wear  a  supplied  air, 

(NIOSH  Approved)  full -facepiece  respirator,  airlined  hood,  or 

self-contained  breathing  apparatus. 


Skin  Protection: 


Eye  Protection: 


Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate,  to  prevent  skin  contact. 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  areal 


Storage  and  Special  Information  SECTION  7 

Keep  in  a  tightly  closed  container.  Protect  from  physical  damage.  Store  in  a 
cool, dry,  ventilated  area  away  from  sources  of  heat,  moisture  and 
incompatibilities.  Wear  special  protective  equipment  (Sec.  6)  for  maintenance 
break-in  or  where  exposures  may  exceed  established  exposure  levels.  Wash  hands, 
face,  forearms  and  neck  when  exiting  restricted  areas.  Shower,  dispose  of  outer 
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clothing,  change  to  clean  garments  at  the  end  of  the  day.  Avoid 

cross -contamination  of  street  clothes.  Wash  hands  before  eating  and  do  not  eat, 
drink,  or  smoke  in  workplace.  Containers  of  this  material  may  be  hazardous  when 
empty  since  they  retain  product  residues  (vapors,  liquid) ;  observe  all  warnings 
and  precautions  listed  for  the  product. Odor  threshold:  250  mg/m3 .  The  odor 
theshold  only  serves  as  a  warning  of  exposure;  not  smelling  it  does  not  mean 
you  are  not  being  exposed. 

******* *********************************************************************** 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose .  MALLINCKRODT  MAKES  NO  REPRESENTATIONS , 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************************************************* 

OFORM 


Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 

Acute  Chronic  Fire  Pressure  Reactive 


X  X 


Product  or  Components 
of  Product: 

SARA 

Sec. 

RQ 

EHS 

302 

TPQ 

SARA  Sec.  313 
Chemicals 

Name  Chemical 

List  Category 

CERCLA 
Sec. 103 
RQ  lbs 

RCRA 
Sec . 
261.3' 

CHLOROFORM 

Chloroform  (67-66-3) 

100% 

10 

10,000  Yes 

No 

10 

U044 

Listed  on  the  TSCA  Inventory. 

PROPOSITION  65  Warning! 

This  product  contains  a  chemical  known  to 
the  state  of  California  to  cause  cancer. 


SARA  Section  3  02  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 
SARA  Section  302  EHS  TPQ : 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 


SARA  Section  313  Chemicals: 
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Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  4,0  CFR  372.65. 


PFP PIiA  Opp  103  •  ** 

Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 


RCRA  • 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 


OFORM 


CHLOROFORM 
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X/  Help 

>V*/Catalogs 

Search 

>V^<5rder 

^/Contents 

Page 

Use  Web  Browser  "Back"  key  to  return  to  previous  topic 
ACC96324 

****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

1,2-Dichlorobenzeiie,  99% 

96324  j 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 
MSDS  Name:  1,2-Dichlorobenzene,  99% 


Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel,  Belgium 

For  information  in  North  America,  call:  800-ACROS-01 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC:  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


CAS# 

-+ - 

j  Chemical  Name 

- + — 

i 

i 

% 

|  EINECS 

95-50-1 

- 1 - 

| O-DICHLOROBENZENE 

i 

i 

>98 

j  202-425 

-+ - 

- +— 

—  H - 

Hazard  Symbols:  XN  N 


****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 

EMERGENCY  OVERVIEW 

Appearance:  Not  available.  Flash  Point:  67 aC. 

Warning!  Combustible  liquid.  Light  sensitive.  This  substance  has 
caused  adverse  reproductive  and  fetal  effects  in  animals.  May  cause 
central  nervous  system  depression.  Harmful  if  swallowed.  Causes  eye 
and  skin  irritation.  Causes  digestive  and  respiratory  tract 
irritation. 

Target  Organs:  Kidneys,  central  nervous  system,  liver. 

Potential  Health  Effects 
Eye: 

Contact  produces  irritation,  tearing,  and  burning  pain.  Vapors 
cause  eye  irritation. 

Skin: 

Causes  irritation  with  burning  pain,  itching,  and  redness. 
Ingestion: 
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Harmful  if  swallowed.  May  cause  central  nervous  system  depression, 
kidney  damage,  and  liver  damage.  May  cause  liver  and  kidney  damage 
Exposure  to  substance  has  caused  changes  in  organ  weights  (includi 
kidney,  liver,  heart,  lung,  and  brain). 


Inhalation: 

May  cause  respiratory  tract  irritation.  May  cause  liver  and  kidney 
damage.  May  cause  drowsiness,  unconsciousness,  and  central  nervous 
system  depression. 

Chronic: 

Prolonged  or  repeated  exposure  may  cause  adverse  reproductive 
effects.  May  cause  liver  and  kidney  damage.  May  cause  fetal  effect 

*****  SECTION  4  -  FIRST  AID  MEASURES  **** 


Eyes : 

Immediately  flush  eyes  with  plenty  of  water  for  at  least  15iminute 
occasionally  lifting  the  upper  and  lower  lids.  Get  medical  aid. 

Skin: 

Immediately  flush  skin  with  plenty  of  soap  and  water  for  at  least 
minutes  while  removing  contaminated  clothing  and  shoes.  Get  medica 
aid  if  irritation  develops  or  persists. 

Ingestion: 

If  victim  is  conscious  and  alert,  give  2-4  cupfuls  of  milk  or  wate 
Get  medical  aid  immediately. 

Inhalation: 

Get  medical  aid  immediately.  Remove  from  exposure  to  fresh  air 
immediately.  If  not  breathing,  give  artificial  respiration.  If 
breathing  is  difficult,  give  oxygen. 

Notes  to  Physician: 

Treat  symptomatically  and  support ively. 

Antidote : 

No  specific  antidote  exists. 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information: 

As  in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent),  and  full 
protective  gear.  Combustion  generates  toxic  fumes. 

Extinguishing  Media: 

For  small  fires,  use  water  spray,  dry  chemical,  carbon  dioxide  or 
chemical  foam. 

Autoignition  Temperature:  640aC  (  l,184.00aF) 

Flash  Point:  67aC  (  152.60aF) 

NFPA  Rating:  health-2;  flammability- 2;  reactivity-0 
Explosion  Limits,  Lower:  2.20  vol  % 

Upper:  12.00  vol  % 

****  SECTION  €  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8. 

Spills/Leaks : 

Remove  all  sources  of  ignition.  Absorb  spill  using  an  absorbent, 
non-combustible  material  such  as  earth,  sand,  or  vermiculite. 

****  SECTION  7  -  HANDLING  and  STORAGE  **** 


Handling: 
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Wash  thoroughly  after  handling.  Remove  contaminated  clothing  and 
wash  before  reuse.  Use  with  adequate  ventilation.  Avoid  contact  wi 
skin  and  eyes.  Empty  containers  retain  product  residue,  (liquid 
and/or  vapor),  and  can  be  dangerous.  Do  not  pressurize,  cut,  weld, 
braze,  solder,  drill,  grind,  or  expose  such  containers  to  heat, 
sparks  or  open  flames.  Keep  container  tightly  closed.  Avoid  ingest 
and  inhalation. 

Storage: 

Keep  away  from  sources  of  ignition.  Store  in  a  tightly  closed 
container.  Store  in  a  cool,  dry,  well-ventilated  area  away  from 
incompatible  substances. 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 
Engineering  Controls: 

Use  adequate  general  or  local  exhaust  ventilation  to  keep  airborne 
concentrations  below  the  permissible  exposure  limits. 


Exposure  Limits 


I  Chemical  Name 

-  + - 

|  ACGIH 

— + - 

|  NIOSH 

IOSHA  -  Final  P 

i 

|  O-DICHLOROBENZENE 

1 

1 

1 

1 

1 25  ppm  ;  150 
|  mg/m3;  50  ppm 
|  STEL;  301  mg/m3 

1  STEL;  C  50  ppm; 

|  C  301  mg/m3 
-+ - 

|C  50  ppm;  C  300 
|mg/m3 

1 

1 

1 

—  + - 

| C  50  ppm;  C  30 
|  mg/m3 

1 

1 

1 

OSHA  Vacated  PELs: 

O-DICHLOROBENZENE : 

C  50  ppm;  C  300  mg/m3 

Personal  Protective  Equipment 

Eyes : 

Wear  appropriate  protective  eyeglasses  or  chemical 
safety  goggles  as  described  by  OSHA's  eye  and  face 
protection  regulations  in  29  CFR  1910.133. 

Skin: 

Wear  appropriate  gloves  to  prevent  skin  exposure. 

Clothing: 

Wear  appropriate  protective  clothing  to  prevent  skin 
exposure . 

Respirators : 

Follow  the  OSHA  respirator  regulations  found  in  29CFR 
1910.134.  Always  use  a  NIOSH-approved  respirator  when 
necessary. 

****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 
Appearance : 

Odor: 

pH: 

Vapor  Pressure: 

Vapor  Density: 
Evaporation  Rate: 
Viscosity: 

Boiling  Point: 
Freezing/Melting  Point: 


Liquid 

Not  available. 

Aromatic. 

Not  available. 

1.15  mm  Hg  6  20C 
5.05  (air-1) 

<1  (butyl  acetate=l) 

Not  available. 

179.0  -  180. 0aC  @  760.00mm  Hg 
-15 . 0aC 
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Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


Not  available. 

IN  WATER:  0.13  G/L  (20aC) 

1 . 3060g/cm3 

C6H4C12 

147.00 


****  SECTION  10  ~  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 

Stable  at  room  temperature  in  closed  containers  under  normal  stora 
and  handling  conditions. 

Conditions  to  Avoid: 

High  temperatures,  incompatible  materials. 

Incompatibilities  with  Other  Materials: 

Oxidizing  agents,  aluminum. 

Hazardous  Decomposition  Products: 

Hydrogen  chloride,  chlorine,  carbon  monoxide,  carbon  dioxide. 
Hazardous  Polymerization:  Has  not  been  reported.  i 

****  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 


RTECS# : 

CAS#  95-50-1:  CZ4500000 
LD50/LC50: 

CAS#  95-50-1:  Oral,  mouse:  LD50  *  4386  mg/kg;  Oral,  rabbit:  LD50  = 
500  mg/kg;  Oral,  rat:  LD50  *  500  mg/kg. 

Carcinogenicity: 

O-DICHLOROBENZENE  - 

IARC:  Group  3  carcinogen 
Epidemiology : 

No  information  available. 

Teratogenicity : 

Specific  Developmental  Abnormalities:  Musculoskeletal, 
inhalation-rat  TCLo=200ppm/6H. 

Reproductive  Effects: 

Paternal  Effects:  Spermatogenesis,  intraperitoneal-rat  TDLo=50mg/k 
Neurotoxicity: 

No  information  available. 

Mutagenicity: 

No  information  available. 

Other  Studies: 

None. 


****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 


Ecotoxicity: 

No  information  available. 

Environmental  Fate: 

On  soil,  substance  can  be  adsorbed  to  a  significant  extent.  Leachi 
to  groundwater  can  occur.  In  water,  substance  will  adsorb  to 
sediment.  In  air,  substance  will  exist  in  the  vapor  phase  and  will 
react  with  photochemically-produced  hydroxyl  radicals. 
Physical/Chemical : 

No  information  available. 

Other: 

Please  refer  to  the  Handbook  of  Environmental  Fate  and  Exposure  Da 
( vol .  I)  for  additional  information. 

****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 

Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
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RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 
RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 
RCRA  F-Series:  Not  listed. 

RCRA  P-Series:  Not  listed. 

RCRA  U-Series:  waste  number  U070 

This  material  is  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 


US  DOT 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

IMO 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

I  AT  A 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 
RID/ADR 

Shipping  Name: 
Dangerous  Goods  Code: 

UN  Number: 
Canadian  TDG 

Shipping  Name: 
Hazard  Class: 
UN  Number: 


O-DICHLOROBENZENE 

6.1 

UN1591 

III 

O-DICHLOROBENZENE 

6.1 

1591 

III 

O-DICHLOROBENZENE 

6.1 

1591 

III 

O-DICHLOROBENZENE 

6.1(15C) 

1591 

O-DICHLOROBENZENE 
6. 1(9. 2) 

UN1591 


****  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 

TSCA 

CAS#  95-50-1  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

None  of  the  chemicals  are  on  the  Health  &  Safety  Reporting  List. 
Chemical  Test  Rules 

CAS#  95-50-1:  Testing  required  by:  manufacturers;  processors  (40  C 
Section  12b 

CAS#  95-50-1:  export  notification  required  -  Section  4 
TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this  material  have  a  SNUR  under  TSCA. 

SARA 

Section  302  (RQ) 

final  RQ  =  100  pounds  (45.4  kg) 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ. 

SARA  Codes 

CAS  #  95-50-1:  acute,  chronic,  flammable. 

Section  313 

This  material  contains  O-DICHLOROBENZENE  (CAS#  95-50-1,  >98%),whic 
is  subject  to  the  reporting  requirements  of  Section  313  of  SARA  Ti 
III  and  40  CFR  Part  373. 

Clean  Air  Act: 

This  material  does  not  contain  any  hazardous  air  pollutants. 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 
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Clean  Water  Act: 

CAS#  95-50-1  is  listed  as  a 
CAS#  95-50-1  is  listed  as  a 
Act . 

CAS#  95-50-1  is  listed  as  a 
Act. 

OSHA: 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

O-DICHLOROBENZENE  can  be  found  on  the  following  state  right  to  know 
lists:  California,  New  Jersey,  Florida,  Pennsylvania,  Minnesota, 
Massachusetts. 

California  No  Significant  Risk  Level: 

None  of  the  chemicals  in  this  product  are  listed. 

INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 

Hazard  Symbols:  XN  N  i 

Risk  Phrases: 

Safety  Phrases: 

S  23  Do  not  inhale  gas/fumes/vapour /spray . 

S  60  This  material  and/or  its  container  must  be 
disposed  of  as  hazardous  waste. 

S  61  Avoid  release  to  the  environment.  Refer  to 
special  instructions/Safety  data  sheets. 

Canada 

CAS#  95-50-1  is  listed  on  Canada’s  DSL/NDSL  List. 

CAS#  95-50-1  is  listed  on  Canada’s  Ingredient  Disclosure  List. 
Exposure  Limits: 

CAS#  95-50-1:.  OEL- AUSTRALIA: TWA  50  ppm  (300  mg/m3)  .  OEL- AUSTRIA: 
50  ppm  (300  mg/m3)  .  OEL-BELGIUM: STEL  50  ppm  (301  mg/m3)  ; Skin.  OEL- 
ARK:  STEL  50  ppm  (300  mg/m3)  .  OEL-FINLAND:  TWA  50  ppm  (300  mg/m3);ST 
5  ppm  (450  mg/m3)  ;  Skin.  OEL-FRANCE: STEL  50  ppm  (300  mg/m3)  .  OEL-GE 
Y :  TWA  50  ppm  (300  mg /m3);  Skin.  OEL  -  HUNGARY :  TWA  50  mg/m3;STEL  100  m 
;  Skin  JAN 9  .  OEL- JAPAN:  STEL  50  ppm  (300  mg/m3)  .  OEL-THE  NETHERLANDS 
50  ppm  (300  mg/m3)  .  OEL-THE  PHILIPPINES : TWA  50  ppm  (300  mg/m3)  .  OE 
OLAND :  TWA  20  mg/m3 .  OEL-RUSSIA:  STEL  50  mg/m3.  OEL-SWEDEN:  STEL  50  p 
300  mg/m3)  .  OEL- SWITZERLAND: TWA  50  ppm  (300  mg/m3)  ;STEL  100  ppm  (6 
g/m3)  .  OEL-THAILAND : TWA  50  ppm  (300  mg/m3)  .  OEL- TURKEY : TWA  50  ppm 
mg/m3)  .  OEL-UNITED  KINGDOM : TWA  50  ppm  (300  mg/m3);STEL  50  ppm.  OEL 
BULGARIA,  COLOMBIA,  JORDAN,  KOREA  check  ACGIH  TLV.  OEL  IN  NEW  ZEAL 
,  SINGAPORE,  VIETNAM  check  ACGI  TLV 

****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 
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Hazardous  Substance  under  the  CWA. 
Priority  Pollutant  under  the  Clean  Wat 

Toxic  Pollutant  under  the  Clean  Water 


Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date:  2/01/1996  Revision  #0  Date:  Original. 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

l,l-DichIoroethane,99+%,  stabilized  with  nitromethane 

83933  „ 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 
MSDS  Name:  l,l-Dichloroethane,99+%,  stabilized  with  nitromethane 


Ethylidene  chloride 

Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel,  Belgium 

For  information  in  North  America,  call:  800-ACROS-01 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC:  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


CAS# 

|  Chemical  Name 

— + — 

i 

% 

I  EINECS 

75-34-3 

1  — - 

| 1, 1-Dichloroethane,  99+%,  stabilized 
|ith  nitromethane 

j 

w| 

1 

— + — 

| 

1  200-863 

1 

Hazard  Symbols:  XN  F 


****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 
EMERGENCY  OVERVIEW 

Appearance:  clear  colourless  to  very  light  yellow  liquid. 


Target  Organs :  None . 

Potential  Health  Effects 

The  toxicological  properties  of  this  material  have  not  been 
investigated.  Use  appropriate  procedures  to  prevent  opportunities 
for  direct  contact  with  the  skin  or  eyes  and  to  prevent  inhalation. 

****  SECTION  4  -  FIRST  AID  MEASURES  **** 
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Eyes : 

Flush  eyes  with  plenty  of  water  for  at  least  15  minutes, 
occasionally  lifting  the  upper  and  lower  lids.  Immediately  flush  e 
with  plenty  of  water  for  at  least  15  minutes,  occasionally  lifting 
the  upper  and  lower  lids.  Get  medical  aid  immediately. 

Skin: 

Get  medical  aid.  Flush  skin  with  plenty  of  soap  and  water  for  at 
least  15  minutes  while  removing  contaminated  clothing  and  shoes. 
Remove  contaminated  clothing  and  shoes. 

Ingestion: 

If  victim  is  conscious  and  alert,  give  2-4  cupfuls  of  milk  or  wate 
Get  medical  aid  immediately.  DO  NOT  induce  vomiting.  Allow  the  vie 
to  rinse  his  mouth  and  then  to  drink  2-4  cupfuls  of  water,  and  see 
medical  advice. 

Inhalation: 

Get  medical  aid  immediately.  Remove  from  exposure  to  fresh  air 
immediately.  If  not  breathing,  give  artificial  respiration.  If 
breathing  is  difficult,  give  oxygen. 

Notes  to  Physician: 

Treat  symptomatically. 

Antidote: 

None  reported. 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information: 

As  in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent),  and  full 
protective  gear.  Flammable  Liquid. 

Extinguishing  Media: 

In  case  of  fire,  use  water,  dry  chemical,  chemical  foam,  or 
alcohol-resistant  foam.  Use  agent  most  appropriate  to  extinguish 
fire . 

Autoignition  Temperature:  660aC  (  l,220.00aF) 

Flash  Point:  -10aC  (  32.00aF) 

NFPA  Rating:  health-2;  flammability- 3;  reactivity-0 
Explosion  Limits,  Lower:  .16  vol  % 

Upper:  .06  vol  % 

****  SECTION  6  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8 . 

Spills/Leaks : 

Absorb  spill  with  inert  material,  (e.g.,  dry  sand  or  earth),  then 
place  into  a  chemical  waste  container.  Clean  up  spills  immediately 
observing  precautions  in  the  Protective  Equipment  section. 

****  SECTION  7  -  HANDLING  and  STORAGE  **** 


Handling: 

Empty  containers  retain  product  residue,  (liquid  and/or  vapor) ,  an 
can  be  dangerous.  Do  not  pressurize,  cut,  weld,  braze,  solder, 
drill,  grind,  or  expose  such  containers  to  heat,  sparks  or  open 
flames.  Avoid  contact  with  heat,  sparks  and  flame. 

Storage : 

Keep  away  from  heat,  sparks,  and  flame.  Flammables-area . 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 
Engineering  Controls: 


9/23/97 


10:43:04  AM 


ACC83933  -  Microsoft  Internet  Explorer 


Page  3  of  6 


Use  adequate  general  or  local  exhaust  ventilation  to  keep  airborne 
concentrations  below  the  permissible  exposure  limits.  Use  process 
enclosure,  local  exhaust  ventilation,  or  other  engineering  control 
to  control  airborne  levels. 

Exposure  Limits 


+- 

1 

Chemical  Name 

|  ACGIH 

--+ - 

|  NIOSH 

--+ - 

1 OSHA  -  Final  P 

1 

1, 1-Dichloroethane, 

■  1  - "■ 

1100  ppm  ;  405 

1100  ppm  TWA;  4 00 

|100  ppm  TWA;  4 

1 

99+%,  stabilized  w|mg/m3;  (250)  ppm 

|  mg/m3  TWA 

I  mg/m3  TWA 

1 

ith  nitromethane 

|  STEL;  (1010) 

1 

1 

1 

+- 

|mg/m3  STEL 

1 

- h - 

1 

- + - 

OSHA  Vacated  PELs: 

1, 1-Dichloroethane,  99+%,  stabilized  with  nitromethane : 

100  ppm  TWA;  400  mg/m3  TWA  ff 

Personal  Protective  Equipment 


Eyes: 


Skin: 


Clothing: 


Respirators : 


Wear  chemical  goggles.  Wear  safety  glasses  and 
chemical  goggles  if  splashing  is  possible. 

Wear  appropriate  protective  gloves  and  clothing  to 
prevent  skin  exposure.  Wear  appropriate  protective 
gloves  to  prevent  skin  exposure. 

Wear  appropriate  protective  clothing  to  minimize 
contact  with  skin. 

A  respiratory  protection  program  that  meets  OSHA’s  29 
CFR  11910.134  and  ANSI  Z88.2  requirements  must  be 
followed  whenever  workplace  conditions  warrant  a 
respirator* s  use.  Wear  a  NIOSH/MSHA-approved  (or 
equivalent)  full-facepiece  airline  respirator  in  the 
positive  pressure  mode  with  emergency  escape 
provisions. 


****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 

Appearance : 

Odor: 

pH: 

Vapor  Pressure: 

Vapor  Density: 

Evaporation  Rate: 
Viscosity: 

Boiling  Point: 
Freezing/Melting  Point: 
Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


Not  available. 

Clear  colourless  to  very  light  yellow  liquid 
None  reported. 

Not  available. 

244  mbar  0  20  C 
Not  available. 

Not  available. 

Not  available. 

57aC  0  760.00mm  Hg 
-97  aC 

Not  available. 

0. 5g/100ml 
1 . 1770g/cm3 
C2H4C12 
98.96 


****  SECTION  10  -  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 
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Stable  under  normal  temperatures  and  pressures. 

Conditions  to  Avoid: 

Incompatible  materials,  strong  oxidants. 

Incompatibilities  with  Other  Materials: 

Oxidizing  agents . 

Hazardous  Decomposition  Products: 

Hydrogen  chloride,  phosgene,  carbon  monoxide,  irritating  and  toxic 
fumes  and  gases,  carbon  dioxide. 

Hazardous  Polymerization:  Has  not  been  reported. 

****  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 


RTECS# : 

CAS#  75-34-3:  KI0175000 
LD50/LC50 : 

CAS#  75-34-3:  Inhalation,  rat:  LC50  =13000  ppm/4H;'  Oral,  rat:  LD50 
725  mg/kg. 

Carcinogenicity :  ^ 

1, 1-Dichloroethane,  99+%,  stabilized  with  nitromethane  - 
Not  listed  by  ACGIH,  IARC,  NIOSH,  NTP,  or  OSHA. 

****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 


Ecotoxicity: 

Not  available. 


****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 


Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 

RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 

RCRA  F-Series:  Not  listed. 

RCRA  P-Series:  Not  listed. 

RCRA  U-Series:  waste  number  U076 

This  material  is  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 


US  DOT 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

IMO 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

I  AT  A 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group : 
RID/ ADR 

Shipping  Name: 
Dangerous  Goods  Code: 

UN  Number: 
Canadian  TDG 

Shipping  Name: 
Hazard  Class: 
UN  Number: 


1, 1-DICHLOROETHANE 
3 

UN2362 

II 


1, 1-DICHLOROETHANE 

3.2 

2362 

II 

1, 1-DICHLOROETHANE 
3 

2362 

II 

1, 1-DICHLOROETHANE 
3  (3B) 

2362 

1, 1-DICHLOROETHANE 
3 

UN2362 
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Other  Information:  FLASHPOINT  -10  C 

****  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 

TSCA 

CAS#  75-34-3  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

CAS#  75-34-3:  Effective  Date:  June  1,  1987 
Chemical  Test  Rules 

None  of  the  chemicals  in  this  product  are  under  a  Chemical  Test  Ru 

Section  12b  . 

CAS#  75-34-3:  export  notification  required  -  Section  4 

TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this  material  have  a  SNUR  under  TSCA. 


SARA 

Section  302  (RQ) 

final  RQ  =  1000  pounds  (454  kg) 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ. 

Section  313  . 

This  chemical  is  not  at  a  high  enough  concentration  to  be  reportab 

under  Section  313. 

No  chemicals  are  reportable  under  Section  313. 

Clean  Air  Act: 

CAS#  75-34-3  is  listed  as  a  hazardous  air  pollutant  (HAP)  . 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 

Clean  Water  Act:  ^ 

None  of  the  chemicals  in  this  product  are  listed  as  Hazardous 

Substances  under  the  CWA. 

CAS#  75-34-3  is  listed  as  a  Priority  Pollutant  under  the  Clean  Wat 


None  of  the  chemicals  in  this  product  are  listed  as  Toxic  Pollutan 
under  the  CWA. 


OSHA" 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

1, 1-Dichloroethane,  99+%,  stab  can  be  found  on  the  following  state 
right  to  know  lists:  California,  New  Jersey,  Florida,  Pennsylvania, 
Minnesota,  Massachusetts . 

California  No  Significant  Risk  Level: 

CAS#  75-34-3:  no  significant  risk  level  =  100  ug/day 
INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 
Hazard  Symbols:  XN  F 
Risk  Phrases: 

Safety  Phrases:  .  . 

S  16  Keep  away  from  sources  of  ignition  -  No 

smoking. 

S  23  Do  not  inhale  gas /fumes /vapour /spray. 

S  61  Avoid  release  to  the  environment.  Refer  to 
special  instructions/Safety  data  sheets. 


Canada 


CAS#  75-34-3  is  listed  on  Canada’s  DSL/NDSL  List. 

CAS#  75-34-3  is  listed  on  Canada’s  Ingredient  Disclosure  List. 


P  CAS#  75-34-3:.  OEL-ARAB  Republic  of  Egypt.  OEL- AUSTRALIA: TWA  200 
(810  mg/m3)  ; STEL  250  pp  (1010  mg/m3)  .  OEL-AUSTRIA: TWA  100  ppm  (400 
m3).  OEL-BELGIUM :  TWA  200  ppm  (810  mg/m3)  ;STEL  250  ppm  (1010  mg/m3) 
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L- DENMARK : TWA  100  ppm  (400  mg/ro3) .  OEL-FINLAND : TWA  100  ppm  (400  mg 
; STEL  250  ppm  (1000  mg/m3) .  OEL- FRANCE: TWA  200  ppm  (810  mg/m3) .  OE 
RMANY : TWA  100  ppm  (400  mg/m3) .  OEL- JAPAN : TWA  100  ppm  (400  mg/m3) . 
THE  NETHERLANDS : TWA  200  ppm  (820  mg/m3) .  OEL-THE  PHILIPPINES : TWA  1 
pm  (400  mg/m3) .  OEL-RUSSIA: TWA  100  ppm.  OEL-SWITZERLAND:TWA  100  pp 
00  mg/m3) ;STEL  200  ppm  (800  mg/m3) .  OEL-THAILAND : TWA  50  ppm;STEL  1 
pm.  OEL-TURKEY : TWA  100  ppm  (400  mg/m3) .  OEL-DNITED  KINGDOM : TWA  200 
(810  mg/m3) ; STEL  400  ppm.  OEL  IN  BULGARIA,  COLOMBIA,  JORDAN,  KOREA 
eck  ACGIH  TLV .  OEL  IN  NEW  ZEALAND,  SINGAPORE,  VIETNAM  check  ACGI  T 

****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 

Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date':  8/11/1990  Revision  #1  Date:  3/04/1996 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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chemists  helping  chemists  in  research  &.  industry 

aldrlch  chemical  co.,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aklricher 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


ATTN:  SAFETY  DIRECTOR 
PROCESS  TECHNOLOGY  INC 
P 0  BOX  4  76 

BOISE  ID  53701-047  6 


DATE:  04/20/94 
CUST4:  942742 
P02:  04 1594AR 


A  T  E  R  I  A  L  SAFETY  DATA  SHEET 


PAGE 


SECTION  1.  -  -  -  -  - 

PRODUCT  1  6302-3 


-  CHEMICAL  IDENTIFICATION -  - 

NAME:  VI NYLIDENE  CHLORIDE,  99% 


ECTION  2« 


COMPOSITI 


(  Iff  ""  * —  ) 

OM/ INFORM  ATI  ON  ON  ITIGREDIEJOTS 


HF:  C2H2CL2 

DDICDiTtaINSN4-KFTH0XYPHF.N0L  (HYDROQUINONE  MQNOM ETHYL  ETHER,  MEHQ) , 
CHEMICAL  ABSTRACTS  REGISTRY  NUMBER  150  -76-5. 

SYN°CHLORUfC  DE  *>l NYLIDENE  (FRENCH)  *  1, 1-DCE  *  1 , l-OICHLOROETHENE  ( ?CI )  * 


CH.-^ID^Vvi^LinEHFWCHLnRIDE  til)  *  VINYLIDENE  CHLORIDE  (ACGIH,OSHA) 
*  vtnyLIDFME  CHLORIDE,  INHIBITED  (DOT)  *  VINYLIDENE  DICHLORIDE  * 
VINYLTDIhC  CHLORIDE  * 


SECTION  3. 


HAZARDS  IDENTIFICATION 


ABEL  PRECAUTIONARY  STAT 
FLAMMABLE  (USA  OFF  IN 
EXTREMELY  FLAMMABLE 
TOXIC 

HAY  CAUSE  CANCER. 

MAY  CAUSE  HE FJ TABLE 
TOXIC  BY  INHALATION, 
IRRITATING  TO  EYES, 

L  AC  HRY.MA  TOR  • 

TARGET  ORGAN (S) : 

LIVER 

KIDNEYS 

KEE?  AWAY  FROM  SOURC 
IF  YOU  FEEL  UNWELL, 
POSSIBLE  ). 

take  off  immediately 

WEAR  SUITABLE  PROTEC 
PROTECTION. 

AIR  AND  MOISTURE  SEN 
STORE  UNDER  NITROGEN 
REFRIGFR ATE. 

MAY  DEVELOP  PRESSURE 
NOTE  CLOUDINESS  OR  P 


E  MC  MTS 
I  TI  ON  ) 

(EUROPEAN  DEFINITION) 


GENETIC  DAMAGE. 

IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 
RESPIRATORY  SYSTEM  AND  SKIN. 


ES  OF  IGNITION.  NO  SMOKING- 

SEEK  MEDICAL  ADVICE  (SHOW  THE  LABEL  WHERE 

ALL  CONTAMINATED  CLOTHING.  _ 

TIVE  CLOTHING,  GLOVES  AND  EYE/FACE 


Franc* 

AldridvOwnic  Sa  i  l. 

8  fi.  701 

38297  Saww  Qwentei  F  aflame* 
<«dn 

Telephone  74822800 
Tein  306215  Aldrich  f 
FAX  74956808 


SITIVE 


RECI P I TATION  IS  UNAVOIDABLE 


CONTINUED  3N  NEXT  PAGE 


Aldrxh  Japan 
Kyodo  Mdg.  Sh«kand* 
10  KandaAAfcuracho 
Ch*yOd4-*u.  Tokyo 
lelephooe:  0332580155 
FAX  0332S80157 


Aldiich  Chemical  Co..  Ltd 
The  Ok)  Brickyard.  New  Road 
G*ogham.  Oonel  SP8  4  Jl 
Telephone:  0747822211 
Telex:  417238  AJdrchG 
FAX:  0747823779 


'  CanUjnplein.  8 
2880  Bomem 
lephone  03*991301 
X  038991311 


«•* 

Aldrkh  CNtthc* 

Vi*  Gala*  ate,  154 
20151  Milano 
Telephone:  0233417370 
FAX  0238010737 


Aldrich  Oumo 
Apt.  de  Correct  161 
28100  Alcobenda*  (Mack*) 
Telephone:  3416619977 
Tele*:  22189  SAQW 

FAX  3416618084 


Aldrich  Chemic 
mdostriestrasse  25 
P.O.  Bo*  260 
CH-9470  Buchs 
Telephone:  08569723 
FAX: 08567420 

Auttrab 

AldridvChenwe  GmtoH  6  Co.  KG  Aldrich  Chemical 

W-7924  Sleinheim  Unrf  2 

Telephone:  07329870  10A«HUA*e. 

Telex:  714838  Aldri  0  Castle  HI  NSW  2154 

FAX:  0732987139/239  Telephone:  028999977 

FAX:  028999742 


chemists  helping  chemists  in  research  &.  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  <4 1 4)  273-385C  ‘ 
TWX:  (910)  262-3052  AWrichen 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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CUST#:  942742 
PO#:  041 594AR 

PRODUCT  153023  “JAKE:  VINYLIOENE  CHLORIDE  ♦  99% 

HF:  C2H2CL2 


AND  SHOULD  NOT  AFFECT  USE. 


SECTION  4. - FIRST-AID  MEASURES - ”  ” 

IM  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  WITH  COPIOUS  AMOUNTS  OF 

IN* CASE JOFACONTACT,1 IMMEDIATELY  WASH  SKIN  WITH  SOAP  AND  COPIOUS 

iPiNhLed/rEMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  TS  DIFFICULT,  GIVE  OXYGEN.  rnucfTn.l( 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSCIOUS  • 
CALL  A  PHYSICIAN. 

REMOVE  AND  WASH  CONTAMINATED  CLOTHING  PROMPTLY. 


SECTION  5. - -  -  - - FIRE  FIGHTING  MEASURES 


EXTICA?3nuT  DIOXIDE*  DRY  CHEMICAL  POWDER  OR  APPROPRIATE  FOAM. 
water  spray. 

SPECWFAR‘  SEL  F-C3NT  AI  NED^BRE ATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WT  TH  SKIN  AND  EYES. 

EXTREMELY  FLAMMABLE* 

UNUSVAPPRT  MAYATRAVELLC0?4S  IDE  RA8LE°DI  STANCE  TO  SOURCE  OF  IGNITION  AND 
FLASH  BACK. 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


SECTION  6. 


ACCIDENTAL  RELEASE  MEASURES- 


EVACUATE  AREA. 

SHUT  OFF  ALL  SOURCES  OF  IGNITION.  uf=  ,.,v 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 

WE  AREDI S POSABLE  COVERALLS  AND  DISCARD  THEM  AFTER  USE. 

COVER  WITH  DRY-LIHE.  SAND,  OR  SODA  ASH.  PLACr  IN  COVERED  CONTAINER* 


CONTINUED  ON  NEXT  PAGt 


Altocft  Cheme 
K.  CarcVytan.  8 
MttOBomem 
Telepherr:  038991301 
FAX  038991311 


FfMKt 

AkJrieJwChimie  S.e.f.L 
0.P.  701 

38297  S»m  Querns  FaGawer 
Crta 

Telephone  74822800 

Telex:  308215  Aldr*hF 

FAX:  74956808  Italy 


Japan 

AldrKh  Japan 
Kyodo  6169.  Shmkanda 
TO  Kanda-MAuracho 
OwyotoKw,  Tokyo 
Telephone.  0332S80155 
FAX  0332S80I57 


Aldrich  Chmcj 
Via  Gaiaraie.  1$4 
20151  Miano 
Teleptane:  02334 17370 
FAX  0238010737 


United  Kingdom 

AJdcch  ChetiKal  Co.,  Lid. 
The  Old  Brickyard,  New  Road 
Gftngham,  Oorset  SP8  4JL 
Telephone:  0747822211 
Telex:  41 7238  AldrchC 
FAX:  0747823779 

Spam 

Aldrich  Qiamtca 
Apt  .  deCorrecn  161 


Switzerland 
Aidr<h  Chemie 
Indultriestrasse  2S 
P.O.  Bo*  260 
CH-9470  5uc*n 
Telephone:  06569723 
FAX:  08567420 

Australia 

Aldrich  ChermceJ 
Unit  2 

10  Aneta  Ave 
OoleHS  NSW  2154 
Telephone:  028999977 
FAX:  028999742 


28  TOO  Akotoendai  (Madrrf) 
Telephone:  3416619977 
Telex:  22189  SAQS* 

FAX  3416618084 


Germany 
AldrrhOwe  GmbH  6  Co.  KG 
W-7924  Stewhewn 
Telephone:  07329870 
Tele*:  714838  AldnO 
FAX:  0732987139/239 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co.,  inc. 


PO.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-38SO 
TWX:  (910)  262-3052  Aldrich. 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


•i  A  T  E  R  I  A  L 


AFFTY  DATA  SHEET 


PAGE 


PRODUCT  #: 
HF:  C2H2CL2 


16  3023 


CUST#:  942742 
PO#:  041594AR 

NAME:  VINYLIDENE  CHLORIDE,  99* 


USING  NON- S3  ARK T  NG  TOOLS  AND  TRANSPORT  OUTDOORS. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 


REFER  ^SECTION  9. - HANDLING  AND  STORAGE-  -  - . '-  -  - 

ADDITIONAL  information 

»X0R9?UINpjf  MONOMETHYL  ETHER  (MEHQ).  VINYLIDENE 


SECTION  .3. 


: XPOSUR t!  CONTROLS/PERSONAL  PROTECTION- 


WpAS  APPROPRIATE  NIOSH/MSHA-APPROVEO  RESPIRATOR,  CHEMICAL-RESISTANT 

&Bf?’si85ir.SeIV^i.«!f R  PR0TetT,ve 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

Dj  NOT  DREATHE  VAPOR. 

?MnT9T»?M.T^I.5LE,rFS*  0N  SKIN*  ON  CLOTHING. 

AVOID  PROLONG:  D  OR  REPEATED  EXPOSURE. 

WASH  THOROUGHLY  AFTER  HANDLING. 

CARCI NOG  EN . 

MUTAGEN. 

TOXIC. 

LACHRYMATOR. 

IRRITANT. 

KEEP  TIGHTLY  CLOSED. 

5»F£.  AWAY  FROM  HEAT,  SPARKS,  AND  OPEN  FLAME. 

HAMULI  WITH  CAR-:  • 

FORMS  EXPLDS IVE  PEROXIDES  ON  PROLONGED  STORAGE. 


EC T I  OH  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


:AR ANCE  AND  ODOR 
3LTGHTLY  HAZY  COLOR 


COLORLESS  LIQUID 


CONTINUED  ON  NEXT  PAGE 


Franc* 

AJdridtOw  5-a.r.l. 

8.P.  701 

38297  Samt  Qweniai  falwm 
Cede* 

Telephone:  74822800 
Tele*:  3082  IS  AJd«h  f 
FAX:  74956806  I 


K.Cartfjnpten.S 
*'180  8omem 

phonr  038991X1 
:  038991311 


Italy 

AldridtOwnc* 

Via  Gatarate,  1S4 
20151  Milano 
Telephone:  0233417370 
FAX:  0238010737 


Aldrich  Japan 
Kyode  »k>9  ShMkanda 
10  Cand*44*ta#cho 
ChryOda-Ku.  Tokyo 
telephone  0332580155 
FAX  0332580 1S7 


Unrtad  Kinpdom 

AWreh  Chemical  Co.,  ltd. 

The  OW  Brickyard.  New  Road 
GJUigham,  Dorset  SP8  4H, 
Telephone  074782221 1 
telex  41 7238  AidrchG 
FAX:  0747823779 


AJdrKhQumo 
Apr.  de  Correct  161 
28 100  Moobendas  <Madnd) 
Telephone:  3416619977 
Tele*:  22189  SAQS-t 
FAX  3416618084 


Switzerland 

Aldrich  Chemc 

**  mdustnestraue  2S 

P  O.  Bo*  260 
CH-9470  8udn 
Telephone:  08569723 
FAX:  08567420 

«•"»•«*  Australia 

AldrieSOenae  GmbH  6  Co.  KG  Aldrich  Chermcal 

W-7924  Slernheim  Urat  2 

Telephone:  07329870  10  Arab  A*e. 

Tele*:  714838  Aide  0  CasdeHil  NSW  2154 

FAX:  0732987139/239  Telephone:  028999977 

FAX  028999742 


1 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  Inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 
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CUST#:  942742 
PO#:  041594AR 

PRODUCT  #:  163023  NAME:  VINYLIOENE  CHLORIDE,  99% 

HF:  C2H2CL2 


BOILING  POINT:  30  C  TC  32  C 
MELTING  POINT:  -122  C 
FLASHPOINT  -9  F 

-  22C 

AUTO  IGNITION  TEMPERATURE:  968  F 

UPPER  EXPLOSION  LEVEL: 

LOWER  EXPLOSION  LEVEL: 

VAPOR  PRESSURE:  9.68PSI  20  C 

VAPOR  DENSITY:  3.46 

SPECIFIC  GRAVITY:  1.213 


SECTION  10. - -  -  - - -STABILITY  AND  REACTIVITY 

INCOMPATIBILITIES 

OXIDIZING  AGENTS 
AIR  SENSITIVE 
MOISTURE  SENSITIVE 
COPPER 
ALUMINUM 

AND  THEIR  ALLOYS. 

PEROXIDES 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  GF: 

CARBON  MONOXIDE.  CARBON  DIOXIDE 
HYDROGEN  CHLORIDE  GAS 
PHOSGENE  GAS 


SECTION  11.  -  TOXICOLOGICAL  INFORMATION  - 

ACUTE  EFFECTS 

HARMFUL  IF  SWALLOWED,  INHALED,  OR  A35QR3ED  THROUGH  SXIN. 

CAUSES  SKIN  IRRITATION. 

VAPOR  OR  HIST  IS  IRRITATING  TO  THE  EYES,  MUCOUS  MEMBRANES  AND  UPPER 
RE  SP  IRA  TORY  TRACT. 

SYMPTOMS  OF  EXPOSURE  MAY  INCLUDE  BURNING  SENSATION,  COUGHING, 

WHEEZ  ING,  LARYNGITIS,  SHORTNESS  OF  BREATH,  HEADACHE,  NAUSEA  AND 
VOM  ITT  NS  . 

CAN  CAUSE  CNS  DEPRESSION. 

CHROMIC  EFFECTS 


CONTINUED  ON  NEXT  PAGE 


Telephone:  (414)273-3850  ' 
TWX:  (910)  262-3052  Aid  riche 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


AklfidvOwnie  S.a.r.1 
B.P.  701 

38297  Sa«nt  Qve«^ 

Crta 

Telephone:  74822800 
Telex  308215  Aldnch  F 
FAX:  74956808  I 


AJUrehCheme 
C.  Cardi^lem.  8 
B-2W0  Bow* 
Telephone:  038991301 
-AX  038991311 


lt*ty 

Aldcxh  Chernca 
Via  GOarate.  1S4 
201 S 1  MAano 
Telephone:  02334  1  7370 
FAX: 0238010737 


Afckxh  Japan 
Kyodo  Bldg.  Shmfcanda 
10  KandaAlAuracho 
Chyod*4Cu.  Tokyo 
Telephone.  0332580155 
FAX  0332S80157 


United  Kingdom 

Aldnch  Chemical  Co.,  ltd 
The  Old  Brickyard,  New  Flood 
GAmgham.  Dorjel  $P8  4JI 
Telephone:  0747822211 
Telex:  417238  AidrchG 
FAX  0747823779 


Spain 

Aidreti  Quanca 
Ap«.  de  Correct  16» 

28100  AJcobendm  (Madt<J) 
Telephone:  3416619977 
Telex:  22189  &AOS4 

FAX  341661808a 


Aldnch  Chemie 

*d  mdustnesuaue  2S 

P.O.  Box  260 
CH4470  6uChs 
Telephone:  06569723 
FAX:  06S67420 

SdHeSem*  GmbH  &  Co.  KG  AWnSowmcai 

W  7924  S lertw  Und  2 

Telephone:  07329870  10  Aneb  Aw. 

Telex:  714838  Aldri  0  Castle  Ml  NSW  2154 

FAX:  0732987139/239  Telephone:  028999977 

FAX  028999742 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co.s  inc. 

PO.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldriche 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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CUST*:  942742 
PQ#:  041594AR 

PRODUCT  Hi  15.302!  NAME:  VINYLIDEME  CHL0RI0E,  99% 

MF:  C2U2CL2 


CARCINOGEN. 

HAY  ALTER  GENETIC  MATERIAL. 

DAMAGE  TO  THE  LIVER 

DAMAGE  TO  THE  KIDNEYS  i 

TO  THE  BEST  OF  OUR  KNOWLEDGE*  THE  CHEMICAL,  PHYSICAL*  AND 
TOXICOLOGICAL  PROPERTIES  HAVE  NOT  BEEN  THOROUGHLY  INVESTIGATED. 
•xTECS  NO:  KV 927  5 000 

ETHYLENE,  1 , 1-DICHLDRO- 
TOXICITY  DATA 

ORL-RAT  LD50  :  20 C>  MG/KG 
I ML- RAT  LC50:6350  PPM/4H 
OR  L- HUS  L05 0:194  MG/KG 
TARGET  ORGAN  DATA 

BEHAVIORAL  ( GENERAL  ANESTHETIC) 

LUNGS,  THORAX  OR  RESPIRATION  (TUMORS) 

G AS T R 01 M TES T  I N AL  (TUMORS ) 

LIVER  (OTHER  CHANGES) 

LIVER  (TUMORS) 

KIDNEY,  URETER,  BLADDER  (OTHER  CHANGES) 

KIDNEY.  URETER,  BLADDER  (KIDNEY  TUMORS) 

BLOOD  (TUMORS) 

BLOOD  (LEUKEMIA) 

5LQQ0  (LYMPHOMA  INCLUDING  HODGK I N*  S  DISEASE) 

SKIN  AND  APPENDAGES  (TUMORS) 

EFFECTS  ON  FERTILITY  (FEHALE  FERTILITY  INDEX) 

EFFECTS  ON  FERTILITY  (POST-IMPLANTATION  MORTALITY) 

EFFECTS  ON  FERTILITY  (OTHER  MEASURES  OF  FERTILITY) 

EFFECTS  ON  EMBRYO  OR  FETUS  (FETOTOXICITr  ) 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (MUSCULOSKELETAL  SYSTEM) 
TUMORTGENIC  (CARCINOGENIC  BY  RTECS  CRITERIA) 

TUMORIGENIC  (EQUIVOCAL  TUMORIGENIC  AGENT  BY  RTECS  CRITERIA) 

ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
(RTECS)  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 

SECTION  12. - ECOLOGICAL  INFORMATION - - - 

DATA  NUT  YET  AVAILABLE. 


NTIS**  PS35- 143766 
TXAPA9  18,168,71 
BJCAAI  37,411,78 


ECTIDN  13. - DISPOSAL  CONSIDERATIONS 

CONTINUED  ON  NEXT  PAGE 


phone:  038991301 
1:  03*991311 


franc* 

AJdrictvChirwe  5-a.r.l. 

B.P.  701 

38297  bn  Quentin  f 
Cedex 

Telephone.  74822800 
Telex:  308215  Aldrch  f 
FAX  74956806  Italy 


Japan 

AJdhch  Japan 
Kyoto  Bldg.  SSnkancU 
10  KantoAMuiracho 
Owyoda-Ku.  Tokyo 
telephone:  0332S801 55 
FAX  0332580157 


AWnch  Chrrvci 
Via  Gelareie,  154 
20151  Mien© 
Telephone:  0233417370 
FAX  0238010737 


Unitad  Kingdom 

Aldrich  Chemical  Co.,  lid 
The  Old  Bndcyard,  New  Road 
GAngham,  Dorset  $P$  4R 
Telephone  0747822211 
Telex:  41 7238  AkJrchG 
FAX:  0747823779 


Switzerland 

Aldrich  Chem* 
Mustriniwse  25 
P  .  0  Box  260 
CH9470  Boctrt 
Telephone:  06569723 
FAX:  08567420 


Aldr«h  Qumc*  AldrehChem*  GmbH  A  Co.  KG  Aldrich  Chemcal 

Apt.  de  Correoi  16 1  W-7924  Steinheim  Unit  2 

28100  Aicobcnd**  (Madrcl)  Telephone:  07329870  10  Aneie  Awe. 

Telephone  3416619977  Telex:  714838  Aldri  0  Castle  Hd  NSW  2154 

Telex:  22189  SAQM  FAX:  0732987139/239  Telephone:  028999977 

FAX:  3416618064  FAX  028999742 


T  -i  r. 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  2/3-3850  '  z 
TWX:  (910)  262*3052  Aldriche 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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PRODUCT  tf: 
HP:  C2H2CL2 


153023 


NAME:  VINYLIOENE  CHLORIDE* 


CJST#: 

PQ#: 

99% 


942742 

041594AR 


30RN  IN  A  CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND 
F *C AH MABL E - U T  EXERT  EXTRA  CARF-  lH  UNITING  AS  THIS  MATERI  AL  IS  HIGHLY 

OBSERVE  ALL  FEDERAL*  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATI ONS.* 

SECTION  14*  -  -  -  TRANSPORT  INFORMATION  - 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 


SECTION  15. 


REGULATORY  INFORMATION 


651  NAB  5*628*36 
IMEMDT  39,195,86 
IMEMDT  39,  195,36 
IMSUOL  7,376,87 


TLV  AND  SOURCE 

FOR  4-HE THOX YPHENOL  (MEHQ) s 
ACGIH  TLY-TWA:  5  HG/M3. 

OSHA  PEL:  8H  TWA  5  MS/M3* 

REVIEW^,  STANDARDS,  AND  REGULATIONS 
AC„m  TLV-THA  5  ppm;  STEL  20  PPM 
I  ARC  CANCER  REVIEW:  ANIMAL  LIMITED  EVIDENCE 
IAxC  CANCER  RE  VIEW:  HUMAN  INADEQUATE  EVIDENCE 
I  ARC  CANCER  REVIEW:  GROUP  3  * 

OSHA  PEL  FINAL: 3 H  TWA  1  PPM  (4  MG/M 3) 

FEREAC  54,2923,  39 

AUSTRAL1  A:  TWA  5  PPM  (2  0  MG/M3)  i  STE  L  20  PPM  (80  MS/M3) 

‘"AUSTRIA:  TWA  2  PPM  (8  MG/  M3)  JANUARY  1993 
pE,L“P|lTGIUM:  TWA  5  PPM  (20  HG/M3)  »STEL  20  PPM  (79  MG/M3 ) 
neV“2vN.HARK:TMA  5  PPM  (20  NG/M3)  JANUARY  1993 
DJANUARYA1993WA  10  P?M  (4°  MG/H3);STEL  20  PPM  (80  MG/M3) 5 CARCI NOGEN 
DEL-FRANCE:rWA  5  PPM  (20  MG/M3)  JANJARY  1993 
nriL~TucMMcTuS,iA.Mr.ePT«i8tMG/M3);CARClN0S1EN  JANUARY  1993 

BeI>POL» NoTtS  50  5  TmuH?  lliP'  J‘NU4RY  1993 

QEL-RUSS IAISTEL  50  MG/M3  JANUARY  199  3 

□EL- SWEDEN: TWA  5  PPM  (20  MG/M3);STEL  10  PPM  (40  MG/M3T  JANUARY  ldQ-a 

°lOTiMITZE*L*',0!Ti'1  2  PPH  «  «0/M3)iSTEL  4  PPH(16  HS;H3)J  NJANU*Rr 

DEL-UNITED  KINGDQM:TWA  10  PPM  (40  MG/H3)  JANUARY  1993 

OcL  IN  BULGARIA,  COLOMBIA,  JORDAN,  KOREA,  NEW  ZEALAND,  SINGAPORE, 


JANUARY 


JANUARY  1993 


CONTINUED  ON  NEXT  PAGE 


•otgiwn 
AUnchChm 
C  CjrdjnpiwvS 

8-2*80  Sornrrr 

Telephone:  038991301 
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****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

trans-I^-Dichloroethylene,  99.7%  (gc),  stabilized 

62420  jf 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 
MSDS  Name:  trans-l,2-Dichloroethylene,  99.7%  (gc),  stabilized 


trans-Acetylene  dichloride 
Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel,  Belgium 

For  information  in  North  America,  call:  800-ACROS-01 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC:  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


CAS# 

|  Chemical  Name 

1  % 

— + - 

1  EINECS 
_ 1  —  —  — 

156-60-5 

■  i  ■ 

I TRANS-l, 2 - DI CHLOROETH YLENE 

| 

!  99.7% 

|  205-860 

— + - 

Hazard  Symbols:  XN  F 


****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 
EMERGENCY  OVERVIEW 

Not  available. 

Appearance:  Clear  liquid  (15  apha  max.).  Flash  Point:  6aC. 

Not  available. 

Target  Organs:  Central  nervous  system,  respiratory  system,  eyes. 

Potential  Health  Effects 
Eye: 

Causes  moderate  eye  irritation. 

Skin: 

Causes  moderate  skin  irritation. 

Ingestion: 

Harmful  if  swallowed.  May  cause  nausea  and  vomiting. 
Inhalation: 

Harmful  if  inhaled.  May  cause  narcotic  effects. 
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Chronic: 

Not  available. 

****  SECTION  4  -  FIRST  AID  MEASURES  **** 


Eyes: 

Flush  eyes  with  plenty  of  water  for  at  least  15  minutes, 
occasionally  lifting  the  upper  and  lower  lids.  Get  medical  aid. 

Skin: 

Get  medical  aid.  Flush  skin  with  plenty  of  soap  and  water  for  at 
least  15  minutes  while  removing  contaminated  clothing  and  shoes. 
Ingestion: 

Get  medical  aid.  Wash  mouth  out  with  water. 

Inhalation: 

Remove  from  exposure  to  fresh  air  immediately.  If  not  breathing, 
give  artificial  respiration.  If  breathing  is  difficult,  give  oxyge 
Get  medical  aid. 

Notes  to  Physician:  j 

Treat  symptomatically  and  supportively . 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information: 

As  in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent),  and  full 
protective  gear.  Vapors  can  travel  to  a  source  of  ignition  and  fla 
back.  Will  burn  if  involved  in  a  fire. 

Extinguishing  Media: 

Use  water  spray  to  cool  fire-exposed  containers.  In  case  of  fire  u 
water  spray,  dry  chemical,  carbon  dioxide,  or  chemical  foam. 
Autoignition  Temperature:  440aC  (  824.00aF) 

Flash  Point:  6aC  (  42.80aF) 

NFPA  Rating:  Not  published. 

Explosion  Limits,  Lower:  9.70  vol  % 

Upper:  12.80  vol  % 

****  SECTION  6  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8 . 

Spills/Leaks : 

Absorb  spill  with  inert  material,  (e.g.,  dry  sand  or  earth),  then 
place  into  a  chemical  waste  container.  Remove  all  sources  of 
ignition.  Use  a  spark-proof  tool. 

****  SECTION  7  -  HANDLING  and  STORAGE  **** 


Handling: 

Use  spark-proof  tools  and  explosion  proof  equipment.  Avoid  breathi 
dust,  vapor,  mist,  or  gas.  Avoid  contact  with  skin  and  eyes.  Use  o 
in  a  chemical  fume  hood. 

Storage : 

Keep  away  from  sources  of  ignition.  Store  in  a  cool,  dry  place. 
Store  in  a  tightly  closed  container.  Flammables-area. 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 

Engineering  Controls: 

Use  adequate  ventilation  to  keep  airborne  concentrations  low. 

Exposure  Limits 
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Chemical  Name  1 

i 

ACGIH 

|  NIOSH 

I OSHA  -  Final  P 

TRANS-l , 2-DICHLOROE I  none 

listed 

i 

Inone  listed 

Inone  listed 

THYLENE  1 

1 

1 

OSHA  Vacated  PELs: 

TRANS -1, 2-DICHLOROETHYLENE: 

No  OSHA  Vacated  PELs  are  listed  for  this  chemical. 

Personal  Protective  Equipment 
Eyes : 

Wear  appropriate  protective  eyeglasses  or  chemical 
safety  goggles  as  described  by  OSHA's  eye  and  face 
protection  regulations  in  29  CFR  1910.133. 

Skin: 

Wear  appropriate  protective  gloves  to  prevent  skin 
exposure . 

Clothing: 

Wear  appropriate  protective  clothing  to  prevent  skin 
exposure. 

Respirators: 

Follow  the  OSHA  respirator  regulations  found  in  29CFR 
1910.134.  Always  use  a  NIOSH-approved  respirator  when 
necessary. 

****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 

Appearance : 

Odor: 

pH: 

Vapor  Pressure: 

Vapor  Density: 

Evaporation  Rate: 
Viscosity: 

Boiling  Point: 
Freezing/Melting  Point: 
Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


Liquid 

Clear  liquid  (15  apha  max.) 
Pleasant  odor 
Not  available. 

710  hPa  @  38aC 
Not  available. 

Not  available. 

Not  available. 

48aC  0  760.00mm  Hg 
~50aC 

Not  available. 

immiscible 

1.2600g/cm3 

C2H2C12 

96.94 


****  SECTION  10  -  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 

Stable  under  normal  temperatures  and  pressures. 

Conditions  to  Avoid: 

Incompatible  materials,  light,  ignition  sources,  exposure  to  air, 
exposure  to  moist  air  or  water. 

Incompatibilities  with  Other  Materials: 

Oxidizing  agents, alkalies,  bases. 

Hazardous  Decomposition  Products: 

Hydrogen  chloride,  phosgene,  carbon  monoxide,  carbon  dioxide. 
Hazardous  Polymerization:  Will  not  occur. 

*++*  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 
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RTECS# : 

CAS#  156-60-5 :  KV9400000 
LD50/LC50 : 

CAS#  156-60-5:  Oral,  mouse:  LD50  =  2122  mg/kg;  Oral,  rat:  LD50  » 
1235  mg/kg;  Skin,  rabbit:  LD50  =  >5  gm/kg. 

Carcinogenicity: 

TRANS-1, 2-DICHLOROETHYLENE  - 

Not  listed  by  ACGIH,  IARC,  NIOSH,  NTP,  or  OSHA. 

Epidemiology : 

No  data  available. 

Teratogenicity: 

No  data  available. 

Reproductive  Effects: 

See  actual  entry  in  RTECS  for  complete  information. 
Neurotoxicity: 

No  data  available. 

Mutagenicity: 

See  actual  entry  in  RTECS  for  complete  information.  # 

Other  Studies: 

No  data  available. 

****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 


Ecotoxicity : 

Invertebrate  toxicity: 
ppm  Microtox  test. 

Environmental  Fate: 

Not  available. 

Physical /Chemical : 

Not  available. 

Other: 

Not  available. 

****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 

Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 

RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 

RCRA  F-Series:  Not  listed. 

RCRA  P-Series:  Not  listed. 

RCRA  U-Series:  waste  number  U079 

This  material  is  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 


US  DOT 

No  information 

IMO 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

IATA 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 
RID/ ADR 

Shipping  Name: 
Dangerous  Goods  Code: 

UN  Number: 


available 

DICHLOROETHYLENE 

3.2 

1150 

II 


1, 2-DICHLOROETHYLENE 
3 

1150 

II 

1, 2-DICHLOROETHYLENE 
3  (3B) 

1150 
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Canadian  TDG 

Shipping  Name:  DICHLOROETHYLENE 
Hazard  Class:  3 

UN  Number:  UN1150 

+***  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 

TSCA 

CAS#  156-60-5  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

None  of  the  chemicals  are  on  the  Health  &  Safety  Reporting  List. 
Chemical  Test  Rules 

None  of  the  chemicals  in  this  product  are  under  a  Chemical  Test  Ru 
Section  12b 

None  of  the  chemicals  are  listed  under  TSCA  Section  12b. 

TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this  material  have  a  SNUR  under  TSGA. 

SARA  . 

Section  302  (RQ) 

None  of  the  chemicals  in  this  material  have  an  RQ. 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ. 

SARA  Codes 

CAS  #  156-60-5:  acute,  chronic,  flammable. 

Section  313 

No  chemicals  are  reportable  under  Section  313. 

Clean  Air  Act: 

This  material  does  not  contain  any  hazardous  air  pollutants. 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 

Clean  Water  Act: 

None  of  the  chemicals  in  this  product  are  listed  as  Hazardous 
Substances  under  the  CWA. 

CAS#  156-60-5  is  listed  as  a  Priority  Pollutant  under  the  Clean  Wa 
Act. 

None  of  the  chemicals  in  this  product  are  listed  as  Toxic  Pollutan 
under  the  CWA. 

OSHA: 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

TRANS- 1, 2 -DICHLOROETHYLENE  can  be  found  on  the  following  state  right 
to  know  lists:  California,  Florida,  Pennsylvania,  Massachusetts. 
California  No  Significant  Risk  Level: 

None  of  the  chemicals  in  this  product  are  listed. 

INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 
Hazard  Symbols:  XN  F 
Risk  Phrases: 

Safety  Phrases: 

S  16  Keep  away  from  sources  of  ignition  -  No 
smoking. 

S  29  Do  not  empty  into  drains. 

S  7  Keep  container  tightly  closed. 

S  61  Avoid  release  to  the  environment.  Refer  to 
special  instructions/Safety  data  sheets. 

Canada 

CAS#  156-60-5  is  listed  on  Canada’s  DSL/NDSL  List. 

CAS#  156-60-5  is  not  listed  on  Canada’s  Ingredient  Disclosure  List 
Exposure  Limits: 
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****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 

Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date:  3/01/1994  Revision  #1  Date:  9/27/1996 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

Ethylbenzene,  99% 

00596  i 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 
MSDS  Name:  Ethylbenzene,  99% 


Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel/  Belgium 

For  information  in  North  America,  call:  800-ACROS-01 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC:  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


CAS# 

l  Chemical  Name 

- +— 

i 

% 

|  EINECS 

100-41-4 

-  - - -  ~ 

| ETHYLBENZENE 

'  '  1 
i 

- 

100 

I  202-849 

Hazard  Symbols:  XN  F 

****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 

EMERGENCY  OVERVIEW 

Appearance:  Not  available.  Flash  Point:  15 aC. 

Warning!  Flammable  liquid.  Causes  skin  irritation.  Causes  eye 
irritation.  May  cause  central  nervous  system  depression.  Aspiration 
hazard.  Causes  digestive  and  respiratory  tract  irritation. 

Target  Organs:  Central  nervous  system. 

Potential  Health  Effects 
Eye: 

Vapors  may  cause  eye  irritation.  Contact  produces  irritation, 
tearing,  and  burning  pain. 

Skin: 

Causes  skin  irritation.  Prolonged  and/or  repeated  contact  may  caus 
irritation  and/or  dermatitis. 

Ingestion: 

May  cause  gastrointestinal  irritation  with  nausea,  vomiting  and 
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diarrhea.  May  cause  central  nervous  system  depression,  characteriz 
by  excitement,  followed  by  headache,  dizziness,  drowsiness,  and 
nausea.  Advanced  stages  may  cause  collapse,  unconsciousness,  coma 
possible  death  due  to  respiratory  failure.  Aspiration  of  material 
into  the  lungs  may  cause  chemical  pneumonitis,  which  may  be  fatal. 
Inhalation: 

Inhalation  of  high  concentrations  may  cause  central  nervous  system 
effects  characterized  by  headache,  dizziness,  unconsciousness  and 
coma.  Causes  respiratory  tract  irritation. 

Chronic: 

Not  available. 

****  SECTION  4  -  FIRST  AID  MEASURES  **** 


Eyes : 

Flush  eyes  with  plenty  of  water  for  at  least  15  minutes, 
occasionally  lifting  the  upper  and  lower  lids.  Get  medical  aid. 
Skin:  i 

Flush  skin  with  plenty  of  soap  and  water  for  at  least  15  minutes 
while  removing  contaminated  clothing  and  shoes.  Get  medical  aid  if 
irritation  develops  or  persists. 

Ingestion: 

Do  NOT  induce  vomiting.  If  victim  is  conscious  and  alert,  give  2-4 
cupfuls  of  milk  or  water.  Never  give  anything  by  mouth  to  an 
unconscious  person.  Get  medical  aid. 

Inhalation: 

Remove  from  exposure  to  fresh  air  immediately.  If  not  breathing, 
give  artificial  respiration.  If  breathing  is  difficult,  give  oxyge 
Get  medical  aid. 

Notes  to  Physician: 

Treat  symptomatically  and  supportively . 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information: 

Containers  can  build  up  pressure  if  exposed  to  heat  and/or  fire.  A 
in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent),  and  full 
protective  gear.  Vapors  may  form  an  explosive  mixture  with  air. 
Vapors  can  travel  to  a  source  of  ignition  and  flash  back.  Flammabl 
Liquid.  Can  release  vapors  that  form  explosive  mixtures  at 
temperatures  above  the  flashpoint. 

Extinguishing  Media: 

For  small  fires,  use  dry  chemical,  carbon  dioxide,  water  spray  or 
alcohol-resistant  foam. 

Autoignition  Temperature:  432aC  (  809.60aF) 

Flash  Point:  15aC  (  59.00aF) 

NFPA  Rating:  health-2;  flammability-3;  reactivity-0 
Explosion  Limits,  Lower:  1.00  vol  % 

Upper:  7.80  vol  % 

****  SECTION  6  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8 . 

Spills/Leaks : 

Absorb  spill  with  inert  material,  (e.g.,  dry  sand  or  earth),  then 
place  into  a  chemical  waste  container.  Remove  all  sources  of 
ignition. 

****  SECTION  7  -  HANDLING  and  STORAGE  **** 
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Handling: 

Remove  contaminated  clothing  and  wash  before  reuse.  Use  with 
adequate  ventilation.  Ground  and  bond  containers  when  transferring 
material.  Avoid  contact  with  eyes,  skin,  and  clothing.  Empty 
containers  retain  product  residue,  (liquid  and/or  vapor),  and  can 
dangerous.  Do  not  pressurize,  cut,  weld,  braze,  solder,  drill, 
grind,  or  expose  such  containers  to  heat,  sparks  or  open  flames.  K 
container  tightly  closed.  Avoid  contact  with  heat,  sparks  and  flam 
Avoid  ingestion  and  inhalation. 

Storage: 

Keep  away  from  heat,  sparks,  and  flame.  Keep  from  contact  with 
oxidizing  materials.  Store  in  a  cool,  dry,  well-ventilated  area  aw 
from  incompatible  substances.  Flammables-area. 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 

Engineering  Controls: 

Use  adequate  general  or  local  exhaust  ventilation  to  keep  airborne 
concentrations  below  the  permissible  exposure  limits. 


Exposure  Limits 

- + - - 

ACGIH  I  NIOSH 


Chemical  Name 


-+- 

1 


|  ETHYLBENZENE 

|100  ppm  ;  434 

|100  ppm  TWA;  435 

1100  ppm  TWA;  4 

|mg/m3;  125  ppm 

|  mg/m3  TWA;  125 

|  mg/m3  TWA 

|  STEL;  543  mg/m3 

jppm  STEL;  545 

i 

1  STEL 

lmg/m3  STEL 
— + - 

i 

OSHA  -  Final  P 


OSHA  Vacated  PELs: 

ETHYLBENZENE : 

100  ppm  TWA;  435  mg/m3  TWA;  125  ppm  STEL;  545  mg/m3  STEL 
Personal  Protective  Equipment 
Eyes : 

Wear  appropriate  protective  eyeglasses  or  chemical 
safety  goggles  as  described  by  OSHA’s  eye  and  face 
protection  regulations  in  29  CFR  1910.133. 

Skin: 

Wear  appropriate  protective  gloves  and  clothing  to 
prevent  skin  exposure. 

Clothing: 

Wear  appropriate  protective  gloves  and  clothing  to 
prevent  skin  exposure. 

Respirators:  ^ 

Follow  the  OSHA  respirator  regulations  found  m  29CFR 
1910.134.  Always  use  a  NIOSH-approved  respirator  when 
necessary. 

****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 
Appearance: 

Odor: 

pH: 

Vapor  Pressure: 
Vapor  Density: 
Evaporation  Rate: 
Viscosity: 


Liquid 

Not  available. 
Aronmatic  odor. 

Not  available. 

7 . 1  mm  Hg  @  20  C 
3.7 

<1  (butyl  acetate=l) 
0.63  mPas  20aC 
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Boiling  Point: 
Freezing/Melting  Point: 
Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


136aC  @  760.00mm  Hg 
-95aC 

Not  available. 

insoluble  in  ammonia 

. 8670g/cm3 

C8H10 

106.17 


****  SECTION  10  -  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 

Stable  under  normal  temperatures  and  pressures. 
Conditions  to  Avoid: 

Incompatible  materials,  ignition  sources,  excess  heat. 
Incompatibilities  with  Other  Materials: 

Reacts  vigorously  with  oxidizers. 

Hazardous  Decomposition  Products: 

Carbon  monoxide,  carbon  dioxide. 

Hazardous  Polymerization:  Has  not  been  reported. 

****  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 


RTECS# : 

CAS#  100-41-4:  DA0700000 
LD50/LC50 : 

CAS#  100-41-4:  Oral,  rat:  LD50  “  3500  mg/kg;  Skin,  rabbit:  LD50  ** 
17800  mg/kg. 

Carcinogenicity: 

ETHYLBENZENE  - 

Not  listed  by  ACGIH,  IARC,  NIOSH,  NTP,  or  OSHA. 

****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 

Ecotoxicity: 

Shrimp  {mysidoposis  bahia),  LC50=87.6  mg/L/96hr.  Sheepshead  minnow 
LC50-275  mg/L/96hr.  Fathead  minnow  LC50=42.3  mg/L/96hr  in  hard  wat 
and  48.5  mg/L/96hr  in  softwater. 

Environmental  Fate: 

Substance  may  absorb  to  sediment  and  bioconcentrate  in  fish. 
Physical /Chemical: 

Not  available. 

Other: 

Not  available. 


****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 

Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 

RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 

RCRA  F-Series:  Not  listed. 

RCRA  P-Series:  Not  listed. 

RCRA  U-Series:  Not  listed. 

Not  listed  as  a  material  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 


US  DOT 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 


ETHYLBENZENE 

3 

UN1175 

II 
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IMO 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

I  AT  A 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 
RID/ADR 

Shipping  Name: 
Dangerous  Goods  Code: 

UN  Number: 
Canadian  TDG 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Other  Information: 


ETHYLBENZENE 

3.2 

1175 

II 

ETHYLBENZENE 

3 

1175 

II 

ETHYLBENZENE 
3  (3B) 

1175 

ETHYLBENZENE 

3(9.2) 

UN1175 

FLASHPOINT  15  C 


****  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 

TSCA 

CAS#  100-41-4  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

CAS#  100-41-4:  Effective  Date:  June  19,  1987 
Chemical  Test  Rules 

None  of  the  chemicals  in  this  product  are  under  a  Chemical  Test  Ru 
Section  12b 

None  of  the  chemicals  are  listed  under  TSCA  Section  12b. 

TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this,  material  have  a  SNUR  under  TSCA. 

SARA 

Section  302  (RQ) 

final  RQ  =  1000  pounds  (454  kg) 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ. 

SARA  Codes 

CAS  #  100-41-4:  acute,  chronic,  flammable. 

Section  313 

This  material  contains  ETHYLBENZENE  (CAS#  100-41-4,  100%), which  is 
subject  to  the  reporting  requirements  of  Section  313  of  SARA  Title 
III  and  40  CFR  Part  373. 

Clean  Air  Act: 

CAS#  100-41-4  is  listed  as  a  hazardous  air  pollutant  (HAP) . 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 

Clean  Water  Act: 

CAS#  100-41-4  is  listed  as  a  Hazardous  Substance  under  the  CWA. 
CAS#  100-41-4  is  listed  as  a  Priority  Pollutant  under  the  Clean  Wa 
Act . 

CAS#  100-41-4  is  listed  as  a  Toxic  Pollutant  under  the  Clean  Water 
Act. 

OSHA: 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

ETHYLBENZENE  can  be  found  on  the  following  state  right  to  know  lists: 
California,  New  Jersey,  Florida,  Pennsylvania,  Minnesota, 

Massachusetts . 
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California  No  Significant  Risk  Level: 

None  of  the  chemicals  in  this  product  are  listed. 

INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 
Hazard  Symbols:  XN  F 
Risk  Phrases: 

Safety  Phrases: 

S  16  Keep  away  from  sources  of  ignition  -  No 
smoking. 

S  24/25  Avoid  contact  with  skin  and  eyes. 

S  29  Do  not  empty  into  drains. 

Canada 

CAS#  100-41-4  is  listed  on  Canada’s  DSL/NDSL  List. 

CAS#  100-41-4  is  listed  on  Canada’s  Ingredient.  Disclosure  List. 
Exposure  Limits: 

CAS#  100-41-4:.  OEL-AUSTRALIA: TWA  100  ppm  (435  mg/m3)  ;STEL  125  pp 
45  mg/m3)  .  OEL-BELGIUM: TWA  100  ppm  (434  mg/m3);STEL  125  ppm  (543  m 
).  OEL-CZECHOSLOVAKIA: TWA  200  mg/m3;STEL  1000  mg/m3.  OEL-DENMARK: T 
0  ppm  (217  mg/m3)  .  OEL-FINLAND : TWA  100  ppm  (435  mg/m3);STEL  150  pp 
55  mg/m3)  .  OEL- FRANCE : TWA  100  ppm  (435  mg/m3)  .  OEL-GERMANY : TWA  100 
(440  mg/m3)  ; Skin.  OEL-HUNGARY : TWA  100  mg/m3;STEL  200  mg/m3;Skin.  O 
JAPAN : TWA  100  ppm  (430  mg/m3)  .  OEL-THE  NETHERLANDS : TWA  100  ppm  (43 
/m3)  .  OEL-THE  PHILIPPINES :  TWA  100  ppm  (435  mg/m3)  .  OEL- POLAND :  TWA 
mg/m3 .  OEL-RUSSIA:  TWA  100  ppm;STEL  50  mg/m3.  OEL- SWEDEN :  TWA  50  ppm 
0  mg/m3);STEL  100  ppm  (450  mg/m3)  .  OEL-SWITZERLAND :  TWA  100  ppm  (43 
/m3)  ;  STEL  500  ppm.  OEL-TURKEY :  TWA  100  ppm  (435  mg/m3)  .  OEL-UNITED 
DOM:TWA  100  ppm  (435  mg/m3);STEL  125  ppm.  OEL  IN  BULGARIA,  COLOMBI 
ORDAN,  KOREA  check  ACGIH  TLV.  OEL  IN  NEW  ZEALAND,  SINGAPORE,  VIETN 
heck  ACGI  TLV 

****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 

Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date:  2/07/1996  Revision  #0  Date:  Original. 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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SECTION  1. 


CHEMICAL  IDENTIFICATION- 


CATALOG  #: 
NAME: 


32630-5 

FLUOROTRI CHLOROMETHANE ,  99.5+%, 
NMR  GRADE 


cpci  a 


SECTION  2.  -  -  -  -  ~  COMPOSITION/INFORMATION  ON  INGREDIENTS  ------ 

CAS  #:  75-69-4 

MF:  CCL3F  , 

EC  NO:  200-892-3 

SYALGOFRENE  TYPE  1  *  ARCTON  9  *  ELECTRO-CF  11  *  ESKIMON  11  *  F  11  *  FC 
11  *  FLUOROCARBON  NO.  11  *  FLUOROTRI  CHLOROMETHANE  (OSHA)* 
FLUOROTROJCHLOROMETAN  (POLISH}  *  FREON  11  *  FREON  11A  *  FREON  11B  * 
FREON  HE  *  FREON  MF  *  FRIGEN  11  *  GENETRON  11  *_  HALOCARBON^ll  * ^ 


*  GENETRON  11  *  HALOCARBON  11  * 

TT  *  \fT?rnu  >  VTIP  1?T  nrVDrVFOT  PUT-HPO-  * 


ISCEON  131  *  ISOTRON  11  *  LEDON  11  *  METHANE ,  FLUOROTRI  CHLORO-  * 
MONOFLUOROTRI CHLOROMETHANE  *  NCI-C04637  *  REFRIGERANT  11  * 
TRICHLOROFLUOROMETHANE  (ACGIH:OSHA)  *  TRI CHLOROMONOFLUOROMETHANE 
UCON  FLUROCARBON  11  *  UCON  REFRIGERANT  11  * 


ECTION  3. 


HAZARDS  IDENTIFICATION 


LABEL  PRECAUTIONARY  STATEMENTS 
I RRI TANT 

IRRITATING  TQ  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. 

TARGET  ORGANIST: 

HEART 

INCASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE. 

WEAR  SUITABLE  PROTECTIVE  CLOTHING. 

DO  NOT  BREATHE  VAPOR. 

REFRIGERATE. 


ECTION  4. 


FIRST-AID  MEASURES- 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  WITH  COPIOUS  AMOUNTS  OF 

I NTCASE°OFACONTACT , 1 IMMEDIATELY  WASH  SKIN  WITH  SOAP  AND  COPIOUS 

IF°INHALED,WREMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN. 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN 

WASH  CONTAMINATED  CLOTHING  BEFORE  REUSE. 


SECTION  5. 


FIRE  FIGHTING  MEASURES 


CONTINUED  ON  NEXT  PAGE 
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CATALOG  # : 
NAME: 


32630-5 

FLUOROTRICHLOROMETHANE,  99 . 5+%  , 
NMR  GRADE 


EXTINGUISHING  MEDIA 
APPROPRIATE  FOAM. 

USE  WATER  SPRAY  OR  FOG  NOZZLE  TO  KEEP  CYLINDER  COOL.  MOVE  CYLINDER 
AWAY  FROM  FIRE  IF  THERE  IS  NO  RISK.  i 

SPECIAL  FIREFIGHTING  PROCEDURES 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


SECTION  6. 


ACCIDENTAL  RELEASE  MEASURES- 


SHUT  OFF  ALL  SOURCES  OF  IGNITION. 

EVACUATE  AREA  AND  KEEP  PERSONNEL  UPWIND. 

WEAR  SELF-CONTA3; NED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

COVER  WITH  DRY  LIME  OR  SODA  ASH,  PICK  UP,  KEEP  IN  A  CLOSED  CONTAINER 
AND  HOLD  FOR  WASTE  DISPOSAL. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 


HANDLING  AND  STORAGE- 


SECTION  7. - - - 

REFER  TO  SECTION  8. 

ADDITIONAL  INFORMATION 

INCOMPATIBLE  WITH:  COPPER,  BRONZE,  SILVER,  BERYLLIUM,  ALKALI  AND 
ALKALINE  EARTH  METALS • 


SECTION  8, 


EXPOSURE  CONTROLS/PERSONAL  PROTECTION- 


CHEMICAL  SAFETY  GOGGLES. 

COMPATIBLE  CHEMICAL-RESISTANT  GLOVES. 
NIOSH/MSHA-APPROVED  RESPIRATOR. 

MECHANICAL  EXHAUST  REQUIRED. 

SAFETY  SHOWER  AND  EYE  BATH. 

AVOID  BREATHING  VAPOR. 

DO  NOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 
AVOID  CONTACT  AND  f NHALATI01&. 

WASH  THOROUGHLY  AFTER  HANDLING. 

IRRITANT. 

KEEP  TIGHTLY  CLOSED. 


SECTION  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


APPEARANCE  AND  ODOR 
COLORLESS  LIQUID 

PHYSICAL  PROPERTIES 


CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME : 


BOILING  POINT: 
MELTING  POINT: 
FLASHPOINT 
VAPOR  PRESSURE: 
SPECIFIC  GRAVITY: 


32630-5  „„  _  „ 

FLUOROTRI CHLOROMETHANE ,  99.5+%, 
NMR  GRADE 


23  7  c 

-111*C  TO  -110  C 
NONE 

12.85PSI  20  C 
1.494 


ECTION  10. 

STABILITY 
STABLE . 


39.17PSI  55  C 
STABILITY  AND  REACTIVITY  -  - 


INCOMPATIBILITIES 

STRONG  OXIDIZING  AGENTS 
REACTS  WITH: 

SODIUM 
POTASSIUM 
MAGNESIUM 
ALUMINUM 
ZINC  • 

STORE  AWAY  FROM  HEAT  AND  DIRECT  SUNLIGHT. 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

CARBON  MONOXIDE,  CARBON  DIOXIDE 
HYDROGEN  CHLORIDE  GAS 
PHOSGENE  GAS 
HYDROGEN  FLUORIDE 

HAZARDOUS  POLYMERIZATION 
WILL  NOT  OCCUR. 


SECTION  11. 


TOXICOLOGICAL  INFORMATION 


ACUTE  EFFECTS 

MAY  BE  HARMFUL  BY  INHALATION,  INGESTION,  OR  SKIN  ABSORPTION . 

VAPOR  OR  MIST  IS  IRRITATING  TO  THE  EYES,  MUCOUS  MEMBRANES  AND  UPPER 
RESPIRATORY  TRACT. 

CAUSES  SKIN  IRRITATION. 

CAN  CAUSE  RAPID  SUFFOCATION.  „ 

PROLONGED  OR  REPEATED  EXPOSURE  TO  SKIN  CAUSES  DEFATTING  AND 
DERMATITIS. 

EXPOSURE  CAN  CAUSE: 

NAUSEA.  DIZZINESS  AND  HEADACHE 
STOMACfi  PAINS,  VOMITING,  DIARRHEA. 

MAY  CAUSE  NERVOUS  SYSTEM  DISTURBANCES. 

WEAKNESS 
UNCONSCIOUSNESS 
TARGET  ORGAN(S): 

HEART 

LUNGS 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  # : 
NAME: 


32630-5 

FLUOROTRI CHLOROMETHANE ,  99.5+%, 
NMR  GRADE 


LIVER 

TO  THE  BEST  OF  OUR  KNOWLEDGE,  THE  CHEMICAL .  PHYSICAL,  AND 
TOXICOLOGICAL  PROPERTIES  HAVE  NOT  BEEN  THOROUGHLY  INVESTIGATED. 

ADDITIONAL  INFORMATION  • 

EXPOSURE  TO  HIGH  CONCENTRATIONS  OF  VAPOR  MAY  CAUSE  LIGHT-HEADEDNESS 
DISORIENTATION,  NAUSEA,  VOMITING.  NARCOSIS,  CARDIAC  DYSRYTHMIAS  _, 
HYPOTENSION  AN6  DEATH.  THE  CARDlAc  DYSRYTHMIAS  ARE  POTENTIALLY  £.ETHAL 
BECAUSE  OF  SENSITIZATION  OF  MYOCARDIUM  TO  ENDOGENOUS  EPINEPHRINE. 

RTECS  #:  PB6125000 

METHANE ,  TRI CHLOROFLUORO- 

TOXICITY  DATA 

IHL-RAT  LC50 : 13  PPH/15M  HUTODJ  1,239,82 

IHL-MUS  LC50: 10  PPH/30M  EJTXAZ  9t 385  76 

IPR-MUS  LD50: 1743  MG/KG  TOIZAG  1§*36$,71 

IHL-RBT  LC50 : 25  PPH/30M  EJTXAZ  9, $85,^6 

IHL-GPG  LC50 : 25  PPH/30M  EJTXAZ  9 , 385^76 

TARGET  ORGAN  DATA' 

BEHAVIORAL  (CONVULSIONS  OR  EFFECT  ON  SEIZURE  THRESHOLD) 

9S^I^S?LECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
IrTECST  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


SECTION  12. 


ECOLOGICAL  INFORMATION 


DATA  NOT  YET  AVAILABLE. 
SECTION  13. - - - 


riON  13.  - -  DISPOSAL  CONSIDERATIONS  --------- 

DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  SOLVENT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND  SCRUBBER. 
OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 

SECTION  14.  -  TRANSPORT  INFORMATION  ------- 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 
SECTION  15.  ---------  REGULATORY  INFORMATION  -------- 


EUROPEAN  INFORMATION 
IRRITANT 
R  36/37738 

IRRITATING  TO  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. 

RINSE  IMMEDIATELY  WITH  PLENTY  OF 

WATER  AND  SEEK  MEDICAL  ADVICE. 

S  36 


CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


32630-5 

FLUOROTRI CHLOROMETHANE ,  99.5+%, 
NMR  GRADE 


WEAR  SUITABLE  PROTECTIVE  CLOTHING. 

S  23 

DO  NOT  BREATHE  VAPOR. 

REVIEWS,  STANDARDS,  AND  REGULATIONS  ' 

ACGIH^TLV-CL  1000  PPM  85INA8  6,1619,91 

EPA  FIFRA  1988  PESTICIDE  SUBJECT  TO  REGISTRATION  OR  RE-REGISTRATION 
FEREAC  54  *7740  89 

MSHA  STANDARD-AfR:TWA  1000  PPM  (5600  MG/M3 ) 

DTLVS*.  3,118,71  j8H  ^  1000  ppM  (56Q0  MG/M3) 

tONSTRUC ) : 6h  TWA  1000  PPM  (5600  MG/M3 ) 

1926  55  94 

Shipyard 5 : 8H  twa  1000  ppm  (5600  MG/M3) 

SeD1CONT?:6h3TWA  1000  PPM  (5600  MG/M3 ) 

50-204 . 50 i 94 


OSHA  PEL 
CFRGBR  2 
OSHA  PEL 
CFRGBR  2 
OSHA  PEL 
CFRGBR  2 
OSHA  PEL  . 
CFRGBR  41 


OEL-AUSTRAt I A : TWA *  1 Q  6o_PPM ,15600.  MG^Mj ) _JAN93 


OEL-BELGI UM : STEL  1000  PPM 
OEL-DENMARK:TWA  1000  PPM 
OEL-FINLAND:TWA  1000  PPM 
OEL-FRANCE : TWA  1000  PPM  ( 

OEL-GERMANY : TWA  1000  PPM 

OEL-HUNGARY :  STEL  40  MG/M3  -  ,  „ 

OEL- JAPAN : STEL  1000  PPM  (5600  MG/M3 )  JAN93 


(5620  MG/M3 )  JAN 9 3 

5600  MG/M3)  JAN93  ,  y  , 

5600  MG/M3 ) : STEL  1250  PPM  (7000  MG/M3 )  JAN93 
600  MG/M3)  JAN93 
5600  MG/M3 )  JAN93 
JAN93 


f 


5600 

5600 


MG/M3 ) 
MG/M3 ) 


JAN93 

JAN93 


OEL-THE  NETHERLANDS: TWA  1000  PPM' 

OEL-THE  PHILIPPINES: TWA  1000  PPM 
OEL-POLAND : TWA  500  MG/M3  JAN93  .  . 

OEL-RUSSI A : STEL  1000  PPM  (1000  MG/M3 )  JAN93  ,  ^ 

OEL-SWEDEN : TWA  500  PPM  (3000  MG/M3) ; STEL  750  PPM  (4500  MG/M3 )  JAN93 
OEL-SWI TZERLAND : TWA  1000PPM  (5600  MG/M3 )  JAN93 
OEL-TURKEY : TWA  1000  PPM  (5600  MG/M3 )  JAN93 

OEL-UNITED  KINGDOM: TWA  1000  PPM  (5600  MG/M3 ) : STEL  1250  PPM  JAN93 
OEL  IN  BULGARIA.  COLOMBIA,  JORDAN,  KOREA  CHECK  ACGIH  TLV 
OEL  IN  NEW  ZEALAND.  SINGAPORE,  VIETNAM  CHECK  ACGIH  TLV 
NIOSH  REL  TO  FLUOROTRI CHLOROMETHANE-AIR: CL  1000  PPM 

NOHSS1974?HHZD933565‘9NIS  304;  TNF  68187;  NOS  173;  TNE  785337 

-  HZD  33565;  NIS  142;  TNF  15107;  NOS  119;  TNE  267742;  TFE 


8(B) 

1(D) 


CHEMICAL  INVENTORY  , 

UNPUBLISHED  HEALTH/SAFETY  STUDIES 


NOES  1983: 

95886 

EPA  TSCA  SECTION  _ 

EPA  TSCA  SECTION  81 

ON  EPA  IRIS  DATABASE  ,  .  , 

EPA  TSCA  TEST  SUBMISSION  (TSCATS)  DATA  BASE,  APRIL  1996^ nn^ 
NIOSH  ANALYTICAL  METHOD,  1994:  FLUOROTRI CHL6ROMETHANE ,  1006 
NIOSH  ANALYTICAL  METHOD,  1994:  TRI CHLOROFLUOROMETHANE ,  1006 
NCI  CARCINOGENESIS  BIOASSAY  ( GAVAGE ) ; NO  EVIDENCE :MOUSE 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


32630-5 

FLUOROTRI CHLOROMETH ANE ,  99.5+%, 
NMR  GRADE 


NCITR*  NCI-TR-106,78 

NCI  CARCINOGENESIS  BIOASSAY  ( GAVAGE ) ; I NADEQUATE  STUDIES : RAT 
NCITR*  NCI-TR-106,78 

U.S.  INFORMATION  ‘ 

THIS  PRODUCT  IS  SUBJECT  TO  SARA  SECTION  313  REPORTING  REQUIREMENTS. 


SECTION  16. 


OTHER  INFORMATION- 


THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO 
BE  ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERMS  AND  CONDITIONS  OF  SALE. 


COPYRIGHT  1996  ALDRICH  CHEMICAL  CO,  INC. 

LICENSE  GRANTED  TO  MAKE  UNLIMITED  PAPER  COPIES  FOR  INTERNAL  USE  ONLY. 
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"FREON-  12 

CEF00012  Revised  20- JAN- 1994  Printed  2-MAR-1994 


CHEMICAL  PRODUCT/COMPANY  IDENTIFICATION 


Material  Identification 

"FREON"  is  a  registered  trademark  of  DuPont. 

Corporate  MSDS  Number  :  DU001065 
Formula  :  CC12F2 

Product  Use 

Refrigerant 

Tradenames  and  Synonyms 

DI CHLOROD I FLUOROMETHANE 

Company  Identification 

MANUFACTURER/DISTRIBUTOR 

DuPont  Canada,  Inc. 

P.O.  BOX  2200 
STREETSVILLE 

MISSISSAUGA,  ONTARIO  L5M  2H3 

PHONE  NUMBERS 

Product  Information  :  1-800-387-2122 

Transport  Emergency  :  1-613-348-3616  (24  HOURS) 

Medical  Emergency  :  1-613-348-3616  (24  HOURS) 


COMPOSITION/INFORMATION  ON  INGREDIENTS 


Components 

Materi al  CAS  Number  % 

♦METHANE,  DICHL0R0DIFLU0R0  75-71-8  100 

("FREON"  12  FLUOROCARBON) 

*  Regulated  as  a  Toxic  Chemical  under  Section  313  of  Title  III  of  the 

Superfund  Amendments  and  Reauthorization  Act  of  1986  and  40  CFR  part 

372. _ _ _ _ _ _ _ _ _ ; - : - 

NOTICE  FROM  DUPONT:  The  information  on  this  Material  Safety  Data  Sheet  relates  only  to  the  specific  material  designated  herein  and 
does  not  relate  to  use  in  combination  with  any  other  material  or  in  any  process. _ _ _ _ 
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HAZARDS  IDENTIFICATION 


Potential  Health  Effects 

Inhalation  of  high  concentrations  of  vapor  is  harmful  and 
may  cause  heart  irregularities,  unconsciousness,  or  death, 
intentional  misuse  or  deliberate  inhalation  may  cause  death 
without  warning.  Vapor  reduces  oxygen  available  for 
breathing  and  is  heavier  than  air.  Liquid  contact  can  cause 
frostbite.  May  cause  eye  irritation. 


HUMAN  HEALTH  EFFECTS: 

Human  health  effects  of  overexposure  by  eye  contact  with  the 
vapor  may  include  eye  irritation  with  discomfort,  tearing, 
or  blurring  of  vision.  Skin  contact  with  the  liquid  may 
cause  frostbite.  Inhalation  of  the  vapors  may  cause 
temporary  nervous  system  depression  with  anesthetic  effects 
such  as  dizziness,  headache,  confusion,  incoordination,  and 
loss  of  consciousness;  temporary  alteration  of  the  heart's 
electrical  activity  with  irregular  pulse,  palpitations,  or 
inadequate  circulation,  or  the  effects  of  exclusion  of 
oxygen  with  grossly  excessive  exposures. 

Individuals  with  preexisting  diseases  of  the  central  nervous 
or  cardiovascular  system  may  have  increased  susceptibility 
to  the  toxicity  of  excessive  exposures. 

Carcinogenicity  Information 

None  of  the  components  present  in  this  material  at  concentrations 
equal  to  or  greater  than  0.1%  are  listed  by  IARC,  NTP,  OSHA  or  ACGIH 
as  a  carcinogen. 


FIRST  AID  MEASURES 


First  Aid 
INHALATION 

If  high  concentrations  are  inhaled,  immediately  remove  to 
fresh  air.  Keep  person  calm.  If  not  breathing,  give 
artificial  respiration.  If  breathing  is  difficult,  give 
oxygen.  Call  a  physician. 

SKIN  CONTACT 

In  case  of  contact,  flush  skin  with  water.  Treat  for 
frostbite  if  necessary  by  gently  warming  affected  area. 

EYE  CONTACT 

In  case  of  contact,  immediately  flush  eyes  with  plenty  of 
water  for  at  least  15  minutes.  Call  a  physician. 


INGESTION 
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(FIRST  AID  MEASURES  -  Continued) 

Ingestion  is  not  considered  a  potential  route  of 
exposure. 
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Notes  to  Physicians 

Because  of  a  possible  disturbance  of  cardiac  rhythm, 
catecholamine  drugs,  such  as  epinephrine,  should  only  be 
used  with  special  caution  in  situations  of  emergency  life 
support. 


FIRE  FIGHTING  MEASURES 


Flammable  Properties 

Flash  Point  :  Will  not  burn 

Flammable  limits  in  Air,  %  by  Volume 
LEL  :  Not  applicable 

UEL  :  Not  applicable 

Autoignition  :  >750  C  (>1382  F) 

Fire  and  Explosion  Hazards: 

Cylinders  may  rupture  under  fire  conditions.  Decomposition 
may  occur. 

Extinguishing  Media 

As  appropriate  for  combustibles  in  area. 

Fire  Fighting  Instructions 

Use  water  spray  or  fog  to  cool  containers.  Self-contained 
breathing  apparatus  (SCBA)  is  required  if  cylinders  rupture 
and  contents  are  released  under  fire  conditions. 


ACCIDENTAL  RELEASE  MEASURES 


Safeguards  (Personnel ) 

NOTE:  Review  FIRE  FIGHTING  MEASURES  and  HANDLING  (PERSONNEL) 
sections  before  proceeding  with  clean-up.  Use  appropriate 
PERSONAL  PROTECTIVE  EQUIPMENT  during  clean-up. 

Accidental  Release  Measures 


Ventilate  area,  especially  low  or  enclosed  places  where 
heavy  vapors  might  collect.  Remove  open  flames.  Use 
self-contained  breathing  apparatus  (SCBA)  for  large  spills. 
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HANDLING  AND  STORAGE 
Handling  (Personnel) 

Use  with  sufficient  ventilation  to  keep  employee  exposure 
below  recommended  limits. 

Storage 

Clean,  dry  area.  Do  not  heat  above  52  deg  C  (125  deg  F). 


EXPOSURE  CONTROLS/PERSONAL  PROTECTION 


Engineering  Controls 

Normal  ventilation  for  standard  manufacturing  procedures  is 
generally  adequate.  Local  exhaust  should  be  used  when  large 
amounts  are  released.  Mechanical  ventilation  should  be  used 
in  low  or  enclosed  places. 

Personal  Protective  Equipment 

Impervious  gloves  and  chemical  splash  goggles  should  be  used 
when  handling  liquid.  Under  normal  manufacturing 
conditions,  no  respiratory  protection  is  required  when  using 
this  product.  Self-contained  breathing  apparatus  (SCBA)  is 
required  if  a  large  release  occurs. 

Exposure  Guidelines 

Applicable  Exposure  Limits 

METHANE,  DICHLORODIFLUORO 

PEL  (OSHA)  :  1,000  ppm,  4,950  mg/m3,  8  Hr.  TWA 

TLV  (ACGIH)  :  1,000  ppm,  4,950  mg/m3,  8  Hr.  TWA 

AEL  *  (Du  Pont)  :  None  Established 

*  AEL  is  Du  Pont's  Acceptable  Exposure  Limit.  Where 
governmental ly  imposed  occupational  exposure  limits  which  are 
lower  than  the  AEL  are  in  effect,  such  limits  shall  take 
precedence. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


Physical  Data 

Boiling  Point 
Vapor  Pressure 
Vapor  Density 

%  Volatiles 
Solubility  in  Water 
pH 


-29.8  C  (-21.6  F) 

94.5  psia  at  25  deg  C  (77  deg  F) 
4.26  (Air  =  1.0) 
at  25  deg  C  (77  deg  F) 

100  WT% 

0.028  WT%  0  25  C  (77  F)  at  1  atm 
Neutral 
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(PHYSICAL  AND  CHEMICAL  PROPERTIES  -  Continued) 


Odor 

Form 

Color 

Density 


Slight  ethereal 
Liquified  gas 
Clear,  colorless 

1.315  g/cc  at  25  deg  C  (77  deg  F)  - 
Liquid 


STABILITY  AND  REACTIVITY  . 

Chemical  Stability 

Material  is  stable.  However,  avoid  open  flames  and  high 

temperatures. 

Incompatibility  with  Other  Materials 

Incompatible  with  alkali  or  alkaline  earth  metals-  powdered 

Al,  Zn,  Be,  etc. 

Polymerization 

Polymerization  will  not  occur. 

Other  Hazards 

Decomposition  :  Decomposition  products  are  hazardous. 

"FREON"  12  can  be  decomposed  by  high 
temperatures  (open  flames,  glowing  metal 
surfaces,  etc.)  forming  hydrochloric  and 
hydrofluoric  acids,  and  possibly  carbonyl 
halides. 


TOXICOLOGICAL  INFORMATION 
Animal  Data 

Inhalation  30-minute  LC50:  800,000  ppm  in  rats 

Oral  ALD  :  >1>000  mg/kg  in  rats 

Effects  in  animals  from  single  high  exposure  by  inhalation 
include  anesthesia  and  irregular  heartbeat  (cardiac 
arrythmias).  Repeated  inhalation  exposures  produced  altered 
respiratory  function.  Long-term  studies  showed  no 
significant  clinical,  blood  chemistry  or  pathological 
effects  following  repeated  exposures.  The  effects  in 
animals  from  long-term  ingestion  of  this  materi al  i ncl ude 
slight  alterations  in  blood  chemistry  and  body  weight  gain. 
No  other  clinical,  biochemical  or  pathological  signs  of 
toxicity  have  been  observed. 

Tests  in  animals  demonstrate  no  carcinogenic  activity  and  no 
developmental  or  reproductive  toxicity.  The  compound  does 
not  produce  heritable  genetic  damage  in  animals  or  genetic 
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damage  in  bacterial  and  mammalian  cell  cultures. 


ECOLOGICAL  INFORMATION 


No  Information  Available 


DISPOSAL  CONSIDERATIONS 


Haste  Disposal 

Comply  with  Federal,  State,  and  local  regulations. 
Reclaim  by  distillation  or  remove  to  a  permitted  waste 
facility. 


TRANSPORTATION  INFORMATION 


Shipping  Information 
DOT 

Proper  Shipping  Name 
Hazard  Class 
I.D.  No.  (UN/NA) 

DOT  Label (s) 

DOT  Placard 

DOT/IMO 

Proper  Shipping  Name 
Hazard  Class 
UN  No. 

DOT/IMO  Label 
Shipping  Containers 
Tank  Cars. 

Cylinders,  Ton  tanks 
Reportable  Quantity  : 


DICHLORODIFLUOROMETHANE 
NONFLAMMABLE  GAS 
UN 1028 

NONFLAMMABLE  GAS 
NONFLAMMABLE  GAS 


DICHLORODIFLUOROMETHANE 
NONFLAMMABLE  GAS,  2.2 
UN1028 

NONFLAMMABLE  GAS 


5,000  lbs. /2, 270  kg. 


Shipping  Information  —  Canada 
TDG 

Proper  Shipping  Name 
PIN  No. 

TDG  Class 


DICHLORODIFLUOROMETHANE 

1028 

2.2 
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REGULATORY  INFORMATION 


U.S.  Federal  Regulations 

TSCA  Inventory  Status  :  Reported/Included. 

TITLE  III  HAZARD  CLASSIFICATIONS  SECTIONS  311,  312 

Acute  :  Yes 

Chronic  :  No 

Fire  :  No 

Reactivity  :  No 

Pressure  :  Yes 


LISTS: 

Extremely  Hazardous  Substance  -  No 
CERCLA  Hazardous  Substance  -  Yes 
Toxic  Chemicals  -  No 

Canadian  Regulations 

CEPA  Status  :  Compliant. 

WHMIS  Classification: 

CLASS  A  Compressed  Gas 

This  product  has  been  classified  in  accordance  with  the  hazard 
criteria  of  the  CPR  and  the  MSDS  contains  all  the  information 
required  by  the  CPR. 


OTHER  INFORMATION 

NFPA,  NPCA-HMIS 

NPCA-HMIS  Rating 

Heal th 

:  1  „  ■ 

Flammability 

:  0 

Reactivity 

:  1 

Personal  Protection 
conditions. 

rating  to  be  supplied  by  user  depending  on  use 

The  data  in  this  Material  Safety  Data  Sheet  relates  only  to  the 
specific  material  designated  herein  and  does  not  relate  to  use  in 
combination  with  any  other  material  or  in  any  process. 

Responsibility  for  MSDS 


CEF00012  DuPont 

Material  Safety  Data  Sheet 

(Continued) 


FLUOROPRODUCTS 
DuPont  Canada  Inc. 

Box  2200,  Streetsville 
Mississauga,  Ontario,  L5M  2H3 
(905)  821-5925. 
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End  of  MSDS 


•.PORT  NUMBER:  703 
•iyrs-JS  NO :  P 1 1 0004 


MAN  WATERS  6  ROGERS  INC. 
MATERIAL  SAFETY  DATA  SHEET 


PAGE:  001 


I*  "* s  x  (.**!•' i  004 


FREON  <  R)  PC A 


cfz  n2> 


REVISION  OF:  12/29/S? 

ORDER  NO:  101640 
PROD  NO  :  260420 


PROCESS  TECHNOLOGIES  INC 

PO  BOX  476 

707  f  RfJUFNER  WAY 


DO  I SE 


,10  837014949 


AH  WATERS  6  ROGERS 
1600  NORTON  BUILDING 


BURST  DIARY  OF  UN T VAR  (408)435-8700 

..  SEATTLE  ,  UA  98104 

• . -EMERGENCY  ASSISTANCE  - - - - 


PUR  EMERGENCY  ASSISTANCE  INVOLVING  CHEMICALS  CALL  ~  CHEMTREL 

< HOC >424-9300 

_ _ _ _ -  f  q  p  k  0  D  U  C  T  A  N  D  S  A  L  E  S  1 N  F  0  R  H  A  7  T  (J  H  -  - 

CONTACT  YOUR  LOCAL  VAN  WATERS  &  ROGERS  BRANCH  OFFICE  AT 
VW&R  NAMPA  OFFICE  208-466- 7006  NAMPA  ,  IB 


—  PRGIKJC T  I  DEN  TIFICATION- 


PRODUCT  NAME:  FREON  If P'CA 
OMMuN  NANES/SYNONYMS : 
j  ,1  , 3 - T R I C H i .. 0 R 0 •  - 1  .. 2 , 2-TRIP  LUOROE THANE 

OP.HULA:  C2  CL3  F3 
AZARD  RATING  (NFPA  704) 

HEALTH:  .1 
P I  RE  :  1 

REACTIVITY:  0 
SPECIAL:  NONE 


CAS  NO. :  76“ 13- 3 
VW6 R  CO DE :  P 1 1 1 0 004 


DATE  ISSUED:  08/89 
SUPERCEDES :  06/89 

HAZARD  RATING  SCALE: 
0-M INIMAL  3--SE  El OUS 

1— SLIGII T  4 -SEVERE 

2 - -MODE  RATE 


COMPONENT 
FREON  <  R)  PC A 


-  !■ !  A  Z  A  R  U  0  U  S  I N  G  R  E  D I E  N  T  S - 

EXPOSURE  LIMITS,  PPM 
OS HA  AOGIH  OTHER 
%  PEL  TLV  LIMIT 

>99  1000  1000  1250 

STEL 


HAZARD 

OSHA  /  ACGIH  L 


.  !./ )  TRADEMARK  OF  DUPONT  FOR  1TB  FLUOROCARBON  COMPOUNDS 


*W'VLING  POINT  ,  DEO  F :  117.6 

{  j;  f,|;  ;  P(ri.  M*«  .  ni.:.G  !"  :  31 

>. ,r;0irT(.:  GRtWCTY  (11^  VIMP  \  >  : 
\  ”T  P  * :  ••  i  v  t'i  M(:Vr:  *’■:  Ki  I !  i.)  I J  U  It  :  ‘  ,■ ■ .  !  * 1 . 


VAPOR  PRESSURE,  MM  HG/25  DEG  C:  3' 
VAPOR  DENSITY  tAIIi,sl>:  2 
y  A  T  E  R  8  0 1 .  U  U I L I T  Y  ,  X  :  •’ ! ' 
V  A  i  r.  if  A)  T  ON  RA'i  T  <  BIJTY! .  ACT.  i  ATP  « 1  >  :  > 


REPORT  NUMBER:  70S  VAN  WATERS  &  ROGERS  INC . 

iTSTfS  MO:  P  .11  10004  MATERIAL  SAFETY  DATA  SHEET' 
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•  I  i )  N :  004 


‘  <  U  )  |  *  (.'• 


r  r. o  a  s  y  (.)  I !  o  r :  1 2  /  2  9  /  b  9 

0 R I ) !; I R  NO  :  .10 16  AO 

P  R  0  D  H 0  :  2  6 8 A  2  0 


CULORLfc;  88  Liqu  J  i.i ;  SLIGHT 
ETHEREAL  00 HR 


■riRBi  hid  measures- 


IE  INHALED:  REMOVE  TO  FRESH  AIR.  GIVE  ARTIFICIAL  RESPIRATION  IF  NOT 
BREATHING.  GET  IMMEDIATE  MEDICAL  ATTENTION. 

XH  CASE  OF  EYE  CONTACT:  IMMEDIATELY  FLUSH  EYES  WITH  LOTS  OF  RUNNING 
WATER  FOR  j  S  MINUTES,  LIFTING  THE  UPPER  AND  LOWER  EYELIDS  OCCASIONALLY. 
GET  IMMEDIATE  MEDICAL  ATTENTION. 

IN  CASE  OF  SKIN  CONTACT:  IMMEDIATELY  WASH  SKIN  WITH  LOTS  OF  SOAP  AND 
WA'fER.  REMOVE  CONTAMINATED  CLOTHING  AND  SHOES;  WASH  BEFORE  REUSE.  GET 
MEDICAL  ATTENTION  IF  IRRITATION  PERSISTS  AFTER  WASHING. 

IF  SWALLOWED:  DO  NOT  INDUCE  VOMITING.  IF  CONSCIOUS,  GIVE  LOTS  OF  WATER 
OR  MILK.  GET  IMMEDIATE  MEDICAL  ATTENTION.  DO  NOT  GIVE  ANYTHING  BY 
MOUTH  TO  AN  UNCONSCIOUS  OR  CONVULSING  PERSON. 

'<•  iE  TO  PHYSICIAN :  BECAUSE  OF  A  POSSIBLE  INCREASED  RISK  OF  ELICITING 
CARDIAC  UYBRYTHMIAS,  CATECHOLAMINE  DRUGS,  SUCH  AS  EPINEPHRINE,  SHOULD 
HE  CONSIDERED  ONLY  AS  A  LAST  RESORT  IN  LIFE  THREATENING  EMERGENCIES. 

-  - - - - - - - -HEALTH  HAZARD  INFORMATION - - - 

PRIMARY  ROUTES  OF  EXPOSURE:  INHALATION,  SKIN  OR  EYE  CONTACT. 

SIGNS  AND  SYMPTOMS  OF  EXPOSURE 

INHALATION:  PROLONGED  OR  REPEATED  EXPOSURE  OR  BREATHING  VERY  HIGH 

CONCENTRATIONS  MAY  CAUSE  L I OUT- H EAGERNESS,  GIDDINESS,  SHORTNESS  OF 
BREATH  AND -MAY  LEAD  TO  NARCOSIS,  CARDIAC  IRREGULARITIES,  UNCONSCIOUS¬ 
NESS,  OR  DEATH.  VAPORS  ARE  HEAVIER  THAN  AIR  AND  CAN  CAUSE  SUFFOCATION 
BY  REDUCING  OXYGEN  AVAILABLE  FOR  BREATHING.  IN  SCREENING  STUDIES  WITH 
EXPERIMENTAL  ANIMALS,  EXPOSURE  TO  FREON  <R)  TF  AT  APPROXIMATELY  5000 
PPM  <V/V>  AND  ABOVE,  FOLLOWED  BY  A  LARGE  INTRAVENOUS  EPINEPHRINE  CHALL¬ 
ENGE  ,  HAS  INDUCE!)  SERIOUS  CARDIAC  IRREGULARITIES. 

EYE  CONTACT:  LIQUID  AND  MIST  MAY  IRRITATE  THE  EYES. 

SKIN  CONTACT:  NO  IRRITATION  IS  LIKELY  AFTER  BRIEF  CONTACT  BUT  MAY 
B  E  I R  R I T  A  TIN  G  A  F  T  E  R  P  R  01. 0  N  G  E  0  C  0  N  T  A  C  T  . 

SWALLOWED:  SWALLOWING  I  ..A  ROE  0  WANT  I  TIES  MAY  CAUSE  NAUSEA  AND 

. . 5  XT  IMG  , 

CHRONIC  EFKECTS  0I:  EXPOSURE:  NO  SPECIFIC  INFORMATION  AVAILABLE. 
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REVISION  OF: 


>9/89 


0  E  i  >  E  R  i-J  0  :  I  0  .1 6  4  0 
PROD  NO  :  268420 


Ml:  1)1  CAL  CONDITIONS  GENERALI.  Y 
•'•ISLASE  may  be  aggravated. 


AGGRAVA1 


tv  EXPOSURE 


CARDIOVASCULAR 


— . —  TOXICITY  DATA - 


:  i  AL :  RAT  LOGO  -  43  U/KO 

DERMA!..:  RABBIT  500  MG  ON  OPEN  SKIN  PRODUCED  MILD  IRRITATION. 

i< 

‘DIAL. A VI. OH :  RAV  LC5*0  "  52,000  PPM  /  4!! 

'  ARCXNOGENXCI'fY:  THIS  MATERIAL  IS  NOT  CONSIDERED  TO  BE  A  CARCINOGEN 
i  THE  NATIONAL  TOXICOLOGY  PROGRAM,  VUE  INTERNATIONAL  AGENCY  FOR 
DLGLARCK  ON  CANCER,  OR  THE  OCCUPATIONAL  SAFETY  AND  HEALTH  ADMINISTRATION 


THEE  DATA:  NONE 


PERSONAL  PROTECTI GN- 


VIL  AT  ION  :  LOCAi.  MECHANICAL  EXHAUST  VENTILATION  CAPABLE  OF  MAIN  - 
.K'ING  EMISSIONS  AT  THE  POINT  OF  USE  BELOW  THE  PEL . 

ISP  IRA  TORY  PROTECTION  :  WEAR  A  NIOGM-AP  PROVED  SELF-CONTAINED  BREATHING 
APPARATUS  IN  THE  PRESSURE  DEMAND  MODE,  OR  A  SUPPLIED- AIR  RESPIRATOR  IF 
USE  CONDITIONS  GENERATE  VAPORS  OR  MISTS. 

.  ,H  PROTECTION:  CHEMICAL  GOGGLES  UNLESS  A  FULL  FACEPIECE  RESPIRATOR  IS 
ALSO  WORN.  IT  IS  GENERALLY  RECOGNIZED  THAT  CONTACT  LENSES  SHOULD  NOT  BE 
ORN  WHEN  WORKING  WITH  CHEMICALS  BECAUSE  CONTACT  LENSES  MAY  CONTRIBUTE 
0  iME  SEVERITY  OF  AN  EYE  INJURY. 

PROTECTIVE  CLOTHING:  LONG-SLEEVED  SHIRT,  TROUSERS,  SAFETY  SHOES,  RUBBER 

OTHER  PROTECTIVE  MEASURES:  AN  EYEWASH  AND  SAFETY  SHOWER  SHOULD  BE 
FARHY  AND  READY  FOR  USE. 


. FIRE  AND  EXPLOSION  INFORMATION- 


LASH  POINT,  DEG  F:  NONE 
METHOD  USED:  N/A 
EXTINGUISHING  MEDIA:  THIS 

C !  I S  H  X  H  G  M  E  D I A  A  P  P  R  0 1  *  R  X  A  T  E 


FLAMMABLE  LIMITS  IN  AIR,  X 
LOWER:  N/A  UPPER:  N/A 
MATERIAL  IS  NOT  COMBUSTIBLE.  USE  EXT IN¬ 
FO  R  SURROUNDING  FIRE. 


'-"  'CIAE  F 
: AIMED 
:  RAY  TO 


IRF  FIGHTING 
L:  \i  L  A  1  i  I  .•  N 1  •  A 
COOL  WE-.’ A  PHY 


ppara‘1  us  and  r 

CO* !  VAX N ir! i X:>  mHI? 


F  IRE  F IC?H  ITERS  SHOULD  WEAR  SELF- 
U!  1.  PROTECTIVE  CLOTHING.  USi:  WA"i  1:  R 
SiRunruR *>:b  exposed  vo  fire. 
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R!:  VISION  or  : 


ORDER  DO:  i. 


EXT IN GO 
V  :.ARDOUS 


Hit  Ai.L  NEARBY  SO 
PRODUCTS  A T  MI OH 


of;.; 


s  react  i  w;n  v  ■ 


POLYMER T ZA TIOM':  WILL.  HOT  OCCUR 
,  DEL  DING  ARCS,  OR  OTHER  HIGH  T!!M- 
I'M E R H A i...  I ) E C ( ) M  P 0 S I  i"  I  < ) H  . 


D 1 7. I  NO  MATE  R I  ALB  ,  W  At  f;  R  ,  AN  D  MO  I  ST  A I R  . 
ALB,  AND  POWDERED  ALUMINUM  OR  ZINC. 


MAY  LIBERATE  CARBON  MONOXIDE,  CARBON 
INE,  PHOSGENE,  OR  HYDROGEN  R.oura DC. 


0 1 S  PO  SAL  P  ROCE  DU  RES- 


S:  WEAR  PROTECTIVE  EQUIPMENT  INCLUDING 

LE  APRON,  AND  A  SELF-CONTAINED 
IRE  DEMAND  MODE  OR  A  SUPPLIED -AIR 
;  ?S  r.’HALL.  ,  A  FULL  i:  ACC  P.I  I-.CL  A1  R — 

SUI !:|"'Ei!  FOR  ORGANIC  VAPORS  MAY  BE 

ACS  WEAR  EYE  PROTECTION.  EXTINGUISH  AL..I. 

„LS  OR  DRIPS,  MOP  OR  WIPE  UP  AND  DISPOSE 

;rs.  for  large  spills,  contain  by 

'.BUST  IDLE  SORBENT  MATERIAL  AND  THEN 
EAXNERS ;  OR  ABSORB  WITH  NON-COMBUSTIBLE 
JE  IU  DOT-APPROVED  WASTE  CONTAINERS. 

.  SURFACE  WATERS,  AMD  SOIL., 
v MENTAL  REGULATIONS  ON  SPILL  REPORTING, 
I’E . 


ITAMINATED  PRODUCT  AND  MATERIALS  USED 
\  a  MANNER  APPROVED  FOR  THIS  MATERIAL 
n.:  AND  LOCAL  REGULATORY  AGENCIES  TO 


RESIDUE'S,  OASES  AND  MISTS  AND  ARE 
AS  ABOVE. 


PRECAUTIONS- 


;  S  VOILE  IN  A  COOL,  DRY.  WELL. -VENT  I  L  A  VE 
!«.  CHEMICAL.  S  AND  POTENTIAL  SOURCES  OF 
XOHTLY  CLOSED  WHEN  NOT  IN  USE.  DO  NOT 
UA  JH  T  !>0  ROUGH!  .Y  AFTER  HANDLING.  I11-1 
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VAN  WATERS  &  ROGERS  INC. 
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'SION  : 


OC'4 


FREON 


R)  'CA 


PrVXS J ON  OF  :  5.2/ 


1 5  i :  j !  !•-,  !■•  I  '■  1 )  ...  A 

PRCJU  r-;:«  ■  2684 


REPAIR  ANl)  MAINTENANCE  PRt- '.f  ‘AUT  IONS  s  HO  NO  f  CUT,  GRIND,  WK  L  R  ,  OR  DEI!.!. 

<  J  OR  HEAR  THIS  CON  TrtlMLR . 

i 

ij  t  r  FRHCAWTi :UNG :  '.'fO'Oi'  >'•!■  THIS  PRODUCT  nRH  HEAVIER  THAN  AIR  AND  WILL 

M.LECT  IN  LOW  PLACES,  SUCH  AS  PITS  OR  DC GREASERS ,  OR  OTHER  POORLY 
'.N'f  I LATE P  AREAS.  1)0  NOT  ENTER  PLACES  WHERE  VAPORS  ARE  SUSPECTED  UNLESS 

^P|V(  rfv  Ri'-'SPV  LA  i'ARV  PRO  Vi~  c  T'lOH  VS  WORM  AND  AM  OBSERVER  IS  PRESENT  • 

I 

i  PRECAUTIONS:  CONTAINERS.  EVEN  THOSE  THAT  HAVE”  SEEN  EMPTIED,  WILL 

RETAIN  PRODUCT  RESIDUE  AID)  VAPORS.  ALWAYS  OBEY  HAZARD  WARNINGS  AND 
HANDLE  EMPTY  CONTAINERS  AS  I!  THEY  WERE  FULL  . 


•0  i'HER  REOWL  A  TORY  INFORM  A  HON¬ 


DO  NOT  DETACH  THIS  SECTION  FROM  THE  MS OS  AND  BP  SURF  TO  INCLUDE 
V'-iXS  SECTION  WHEN  COPYING  THE  USDS. 

PRODUCT  CONTAINS  THE  l;  01.  L.  OWING  TOXIC  CHEMICAL < 8 >  SUBJECT  TO  THE 
DR  VINO  REQUIREMENTS  OF  SECTION  SIS  OF  TITLE  III  OF  THE  SUPERRJHD 
.MOMENTS  AND  RE  AUTHORIZATION  ACT  OF  1.986  AND  40  CFR  PART  372: 


NAME 

FREON  i 1 3 


CAB  MO. 
76-1 3-.L 


>99% 


REVISIONS 


■'6/86  :  CORRECTED  VAPOR  PRESSURE  AND  EVAPORATION  RATE.  ADDED  NOTE  TO 
UYSICIAN.  EXPANDED  INHALATION  HAZARDS  AND  AGGRAVATED  MEDICAL.  CONDT- 
i  J  0?-!£j .  REPORTED  INHALATION  TOXICITY  DATA.  REVISED  RESPIRATORY  AND 
LYL  PROTECTION.  REVISED  FIRS  AND  EXPLOSION  INFORMATION.  EXPANDED 
PIL  L/L.EAK  PROCEDURES  AMD  HANDLING  ADVICE. 


17/00 : 

,  99  ; 


O 


ADDED  OTHER  REOUl 
Rlfv!'-.  i :•?•.! 1  Ofl-iKU  L; 
CHANGE H  M LA HI MO  ;■ 


. RFVTSIO  H - - - 

j  ’  ( *»  iv  y  Y  i\|  j:-  i  )  }<  M  :•'>  I  ’  T  ( )  N  » 

n-MRi*..  LIMIT  AN L)  UTHIiR 
1  i  ?  V: 0 i  i  V  ;-i i ;  •'  '.Cvl iv ( )  R H  A  f 1 0 N  . 


REGULATORY 


INFORMATION . 


V:\Z  PC? R*C  HUH  BE  R  ;  703 
rislJG’  :  PU.  10004 


OAH  WATERS  L  ROGERS  INC. 
h  a  r  ;■>  i  a  l  s  a  r  e  r  v  i :«  a  t  a  s  h  f.  e:  r 


RAGE':  <>0. 


•  i 


. - . - . - . -  - . r g  k:  a  i  ?  ■  * i  x  o  n  a  i  .  i  w  v  o  r  h  a  t  i  o  n  . 

COM  VAG  V  :  iiG  I ) 3  (*00 R jj  x  HA  VO  R  OUc: R  NAM •*  A  OF T" XCE! 

i } U  P.  £ i •-! G  DO 3 £ r! V.  G 1 1 0 i  i  j": ,  P i' ; t  p x  "j  X H E  ( 4 0 0  )  4 3 0 ■  F- 7 0 ( ? 


j  ?  i.  7/90 


! :*  I \  *. ) ! ) « J  ( •  l  ’  :  2  6  3  4  2  0  0  U  3  T  N  0  :  J.  4  4  !.  4  n  •  3  R  j  ?  F  R  M  0  •  1  0  j.  6  4  < ** 


OAM  WATERS  i  ROGERS  IMG,  <  ,iVW4R“>  EXPRESSLY  DISCLAIMS  ALL  EXPRESS:  OR 


IMPI-IEU  WARRANTIES 


MEnGMsNHTAUILT  VY  AMO  FIVNESS  FOR 


FAR VX COLOR  PURPOSE 


UTC  VH 


TO 


PROHOO  r  OR  INFORM  A  X  T.ON  PROVIDE?)  HEREIN  . 


BASED  UPON 
SOURCES : 


DATA  Oi>! 
WiilLE 


VAX  HE!)  FROM  THE 


ALL  INFORMATION  APPEARING  HEREIN  IS 
MANUFACTURER  AiUj/OK  kl:  COGNIZED  TECHNICAL  SOURCES.  WHILE  THE  INFORM AY  ?  ON  IS 
L-eS.Af.VEij  VO  BE  ACCURATE,  VUAR  HAKES  HO  REPRESEN  TA  V  IONS  AS  VO  7  VH  ACCURACY  UR 
SUFFICIENCY  .  CON  Oil  IONS  Or'  USE  ARE  BEYOND  VLN,RS  CONTROL  AND  T  HE.  REF  ORE  USERS 
ARE  RESPONSIBLE  VO  VERIFY  THIS  DATA  UNDER  THEIR  OWN  OPERA  VINO  CONDITIONS  TO 
DETERMINE  WHETHER  THE  PRODUCT  IS  SUITABLE  FOR  THEIR  PARTICULAR  PURPOSES  AND  THEY 


ASSUME  ALL  RISKS  OF 
•HE  PUBLICATION  OR 
T  H I  o  I  i  i  FOR  H  A  V  X  0  N  R !.”  L 
RE  Li  if!-:  TO  ITS  USE  IP 
PROCESS. 


THEIR  USE,  HANOI..  I  HO  ,  AND 
USE  OP,  OR  RELIANCE  UPON 
A TFS  ONLY  TO  THE  PRODUCT 


DISPOSAL  OF  THE  PRODUCT,  OR  FROM 
.  INFORMATION  CONTAINED  HEREIN. 
DESIGNATED  HEREIN ,  AND  DOES  NOT 


COMBINATION  l-JITH  ANY  OTHER  MATERIAL  OR  IN  ANY  OTHER 


0  F 


M  S  D 


j 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical,  Inc. 

P.O.  Box  800 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 


Effective  Date:  04-19-95  Supersedes  11-27-89 
PRODUCT  IDENTIFICATION^^ - - 


Synonyitfe:  Methylene  chloride;  methylene  dichloride 

Formula  CA^No .  :  75-09^2-^^ —  Molecular  Weight :  84.93 

Hazardous  Ingredients:  Methylene  chloride  Chemical  Formula:  CH2C12 

PRECAUTIONARY  MEASURES 


WARNING  1  HARMFUL  IF  SWALLOWED,  INHALED  OR  ABSORBED  THROUGH  SKIN.  A  CENTRAL 
NERVOUS  SYSTEM  DEPRESSANT.  CAUSES  IRRITATION  TO  SKIN,  EYES  AND  RESPIRATORY 
TRACT.  SUSPECT  CANCER  HAZARD.  MAY  CAUSE  CANCER.  Risk  of  cancer  depends  on 
duration  and  level  of  exposure. 

Do  not  breathe  vapor. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Wash  thoroughly  after  handling. 

Do  not  get  in  eyes,  on  skin,  or  on  clothing. 

EMERGENCY  FIRST  AID 


If  swallowed,  induce  vomiting  immediately  as  directed  by  medical  personnel. 
Never  give  anything  by  mouth  to  an  unconscious  person.  If  inhaled,  remove  to 
fresh  air.  If  not  breathing,  give  artificial  respiration.  If  breathing  is 
difficult,  give  oxygen.  In  case  of  contact,  immediately  flush  eyes  or  skin  with 
plenty  of  water  for  at  least  15  minutes. 

SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance:  Clear,  colorless  liquid. 

Odor :  Chlorof orm- 1 ike . 

C  (68  F) . 

Vapor  Density  (Air=l) :2.9 

Vapor  Pressure  (mm  Hg) :350  @  20  C  (68 

F)  . 

Specific  Gravity:  1.3  Evaporation  Rate: (BuAc=l) :  27.5 

NFPA  Ratings:  Health:  2  Flammability:  1  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Solubility:  1.32  gm/100  gm  water  @  20 

Boiling  Point:  39.8  C  (104  F) . 

Melting  Point:  -97  C  (-142  F)  . 


Information 


Fire:  Flashpoint:  None.  Autoignition  temperature:  >556 

C  (1033  F)  .  Flammable  limits  in  air,  %  by  volume: 
lei:  12,  uel:  19  (in  oxygen).  Forms  flammable 
vapor-air  mixtures  above  100  C  (212  F)  . 

Explosion:  No  explosion  hazard  under  ordinary  conditions, 

but  will  form  explosive  mixtures  in  atmospheres 


Fire  Extinguishing  Media: 


Page  2 

having  high  oxygen  content,  in  liquid  oxygen, 
potassium,  sodium  sodium,  potassium  alloy, 
nitrogen  dioxide. 

Dry  chemical,  foam  or  carbon  dioxide.  Water  spray 
may  be  used  to  keep  fire  exposed  containers  cool. 

Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NIOSH- approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode.  Vapors  can  flow  along  surfaces  to  distant 
ignition  source  and  flash  back. 


Reactivity  Data 


SECTION  3 


Stability: 


Stable  under  ordinary  conditions  of  use  and 
storage. 


Hazardous  Decomposition 
Products : 


Hazardous  Polymerization: 
Incompatibilities : 


Emits  highly  toxic  fumes  of  phosgene  when  heated 
to  decomposition.  Decomposes  in  a  flame  or  hot 
surface  to  form  toxic  gas  phosgene  and  corrosive 
mists  of  hydrochloric  acid. 

This  substance  does  not  polymerize. 

Contact  with  strong  oxidizers,  strong  caustics, 
and  chemically  active  metals,  such  as  aluminum 
and  magnesium  powder,  sodium,  potassium,  and 
lithium.  Avoid  contact  with  open  flames  and 
electrical  arcs. 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors. 
Contain  and  recover  liquid  when  possible.  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer i 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Expo sure /Health  Effects 


Inhalation : 


Ingestion: 


Skin  Contact: 


Eye  Contact: 


Causes  irritation  to  respiratory  tract.  Has  a 
strong  narcotic  effect  with  symptoms  of  mental 
confusion,  light-headedness,  fatigue,  nausea, 
vomiting  and  headache.  Higher  exposures  may  result 
in  unconsciousness  and  even  death.  May  cause  liver 
injury  and  blood  disorders. 

May  cause  irritation  of  the  gastrointestinal  tract 
with  vomiting.  If  vomiting  results  in  aspiration, 
chemical  pneumonia  could  follow.  Absorption  through 
gastrointestinal  tract  may  produce  symptoms  of 
central  nervous  system  depression  ranging  from 
light  headedness  to  unconsciousness. 

Causes  redness,  irritation  or  bums.  Liquid 
degreases  the  skin.  May  be  absorbed  through  skin. 

Vapors  can  cause  eye  irritation.  Contact  can 
produce  pain  and  inflammation. 
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Chronic  Exposure: 


Can  cause  headache,  mental  confusion,  depression, 
loss  of  appetite,  nausea,  cough,  lack  of  balance, 
and  visual  disturbances.  Can  cause  dermatitis  upon 
prolonged  skin  contact. 


Aggravation  of 
Pre-existing  Conditions: 


Persons  with  pre-existing  skin  disorders,  eye 
problems,  impaired  liver,  kidney,  respiratory  or 
cardiovascular  function  may  be  more  susceptible 
to  the  effects  of  this  substance. 


B .  FIRST  AID 


Inhalation: 


Ingestion: 


Skin  Exposure: 


Eye  Exposure: 


Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 
Call  a  physician. 

Induce  vomiting  immediately  as  directed  by  medical 
personnel.  Never  give  anything  by  mouth  to  an 
unconcious  person.  i 

In  case  of  contact,  immediately  flush  skin  with  plenty 
of  water  for  at  least  15  minutes  while  removing 
contaminated  clothing  and  shoes .  Wash  clothing  before 
reuse.  Call  a  physician  immediately. 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY 


(RTECS ,  1994) 


Oral  rat  LD50:  1600  mg/kg;  inhalation  rat  LC50:  88  gtn/m3/30M;  investigated  as  a 
tumorigen,  mutagen,  reproductive  effector;  Cancer  Status:  IARC  Category  2B,  NTP 
Listed  Carcinogen. 


Occupational  Control  Measures  SECTION  6 


Airborne  Exposure  Limits: 


-OSHA  Permissible  Exposure  Limit  (PEL)  :  500  ppm 
(TWA)  1000  ppm  (ceiling)  2000  ppm/5m/2H  (peak) 
-ACGIH  Threshold  Limit  Value  (TLV)  :  50  ppm  (TWA) 
Listed  as  A2,  suspected  human  carcinogen. 


Ventilation  System: 


Personal  Respirators 
(NIOSH  Approved) 


Skin  Protection: 


Eye  Protection: 


A  system  of  local  and/ or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits .  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details . 

If  the  TLV  is  exceeded,  wear  a  supplied  air, 
full -facepiece  respirator,  airlined  hood,  or 
self-contained  breathing  apparatus. 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate,  to  prevent  skin  contact. 

Use  chemical  safety  goggles .  Contact  lenses 
should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  area. 


Storage  and  Special  Information 


SECTION  7 
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Keep  in  a  tightly  closed  container.  Store  in  a  cool,  dry,  ventilated  area  away 
from  sources  of  heat  or  ignition.  Protect  against  physical  damage.  Outside  or 
detached  storage  is  recommended.  Containers  of  this  material  may  be  hazardous 
when  empty  since  they  retain  product  residues  (vapors,  liquid) ;  observe  all 
warnings  and  precautions  listed  for  the  product.  Under  normal  conditions  can 
be  stored  in  galvanized  iron,  black  iron  or  steel.  Aluminum  is  not  generally 
recommended.  Wear  special  protective  equipment  (Sec.  6)  for  maintenance 
break-in  or  where  exposures  may  exceed  established  exposure  levels.  Wash  hands, 
face,  forearms  and  neck  when  exiting  restricted  areas.  Shower,  dispose  of  outer 
clothing,  change  to  clean  garments  at  the  end  of  the  day.  Avoid 
cross-contamination  of  street  clothes.  Wash  hands  before  eating  and  do  not  eat, 
drink,  or  smoke  in  workplace . Odor  Threshold:  205  -  307  ppm.  The  odor  theshold 
only  serves  as  a  warning  of  exposure;  not  smelling  it  does  not  mean  you  are  not 
being  exposed. 


****************** ******* ************************** ********** ***************** 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose.  MALLINCKRODT  MAKES  NO  REPRESENTATIONS, 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A  * 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************************************************* 
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Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 

Acute  Chronic  Fire  Pressure  Reactive 


Product  or  Components 
of  Product: 


SARA  EHS 
Sec.  302 
RQ  TPQ 


SARA  Sec.  313 
Chemicals 
Name  Chemical 
List  Category 


CERCLA  RCRA 
Sec. 103  Sec. 

RQ  lbs  261.33 


DICHLOROMETHANE 
Methylene  chloride 

(75-09-2)  100%  No  No  Yes  No  1000  U080 

Listed  on  the  TSCA  Inventory. 


PROPOSITION  65  Warning! 

This  product  contains  a  chemical  known  to 
the  state  of  California  to  cause  cancer. 


SARA  Section  302  EHS  RQ:  ' 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 
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SARA  Section  302  EHS  TPQ:  .  ,  .  . 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (  ) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 

SARA  Section  313  Chemicals:  .  ... 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec .  103  t 

Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA : 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 
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METHYL  ETHYL  KETONE 
Material  Safety  Data  Sheet 


Mallinckrodt  Chemical  Inc. 

P.0.  Box  800 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 


Effective  Date:  04-06-89  Supersedes  07-13-87 
PRODUCT  IDENTIFICATION: 

Synonyms:  2-Butanone;  ethyl  methyl  ketone;  MEK 

Formula  CAS  No.:  78-93-3  Molecular  Weight:  72.11 

Hazardous  Ingredients:  Methyl  ethyl  ketone  Chemical  Formula:  CH3COCH2CH3 

PRECAUTIONARY  MEASURES 

WARNING!  FLAMMABLE  LIQUID.  HARMFUL  IF  SWALLOWED  OR  INHALED.  AFFECTS  CENTRAL 
NERVOUS  SYSTEM.  CAUSES  EYE  IRRITATION. 


Keep  away  from  heat,  sparks  and  flame. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Avoid  contact  with  eyes,  skin  and  clothing. 

Wash  thoroughly  after  handling. 

EMERGENCY  FIRST  AID 


In  all  cases  call  a  physician  immediately.  If  swallowed,  induce  vomiting 
immediately  by  giving  two  glasses  of  water,  or  milk  if  available  and  sticking 
finger  down  throat.  Never  give  anything  by  mouth  to  an  unconscious  person.  If 
inhaled,  remove  to  fresh  air.  If  not  breathing,  give  artificial  respiration, 
breathing  is  difficult,  give  oxygen.  In  case  of  eye  contact,  immediately  flush 
eyes  with  plenty  of  water  for  at  least  15  minutes . 

SEE  SECTION  5. 


Physical  Data 


SECTION  1 


Appearance:  Clear,  colorless  liquid. 

Odor:  Sharp  mint -like  odor. 

Solubility:  29  g  in  100  g  of  water. 

Boiling  Point:  ca.  80  C  (176  F)  Vapor  Density  (Air=l):2.5 

Melting  Point:  -86  C  (-122  F)  Vapor  Pressure  (mm  Hg) :100  at  25  C  (77 

F) 

Specific  Gravity:  0.805  Evaporation  Rate: (Ether=l) :  2.7 

NFPA  Ratings:  Health:  1  Flammability:  3  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Information 

Fire.  Flammable.  Flashpoint:  -6  C  (21  F)  (CC)  . 

Autoignition  temperature:  516  C  (961  F)  . 
Flammable  limits  in  air,  %  by  volume:  lei  =  1.8; 
uel  =  11.5. 


Explosion: 


Above  flash  point,  vapor-air  mixtures  are 
explosive  within  flammable  limits  noted  above. 


Fire  Extinguishing  Media: 
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Dry  chemical,  foam  or  carbon  dioxide.  Water 
spray  may  be  used  to  keep  fire  exposed  containers 
cool. 

Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NI OSH -approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode.  This  highly  flammable  liquid  must  be  kept 
from  sparks,  open  flame,  hot  surfaces,  and  all 
sources  of  heat  and  ignition.  Vapors  can  flow 
along  surfaces  to  distant  ignition  source  and 
flash  back. 


Reactivity  Data 


SECTION  3 


Stability: 


Stable  under  ordinary  conditions  of  use  and 
storage. 


Hazardous  Decomposition 
Products : 


Hazardous  Polymerization: 
Incompatibilities : 


Carbon  dioxide  and  carbon  monoxide  may  form  when 
heated  to  decomposition. 

This  substance  does  not  polymerize. 

Oxidizing  materials,  chloroform,  chloro sulfonic 
acid,  oleum,  po  t  as  sium-t- but  oxide,  heat  or  flame, 
hydrogen  peroxide,  nitric  acid.  Can  attack  many 
plastics,  resins  and  rubber. 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors. 
Dike  and  contain.  Recover  liquid  when  possible.  Use  non-sparking  tools  and 
equipment.  Collect  as  hazardous  waste  and  atomize  in  a  suitable  RCRA  approved 
combustion  chamber,  or  absorb  with  vermiculite,  dry  sand,  earth  or  similar 
material  for  disposal  as  hazardous  waste  in  a  RCRA  approved  facility.  Do  not 
flush  to  sewer! 

Reportable  Quantity  (RQ)  (CWA/CERCLA)  :  5000  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure /Health  Effects 


Inhalation : 


Ingestion: 


May  cause  irritation  to  the  nose  and  throat. 
Concentrations  above  the  TLV  may  cause  headache, 
dizziness,  nausea,  shortness  of  breath,  and 
vomiting.  Higher  concentrations  may  cause  central 
nervous  system  depression  and  unconsciousness . 

May  cause  irritation  to  the  digestive  tract,  with 
abdominal  spasms,  nausea,  and  vomiting.  Larger 
doses  may  cause  narcosis. 


Skin  Contact: 

Eye  Contact: 

Chronic  Exposure: 


May  cause  irritation  with  skin  discoloration. 

Vapors  are  irritating  to  the  eyes.  Splashes  may 
produce  painful  irritation  and  eye  damage. 

Prolonged  skin  contact  may  defat  the  skin  and 
produce  dermatitis. 


Aggravation  of 

Pre-existing  Conditions:  Persons  with  pre-existing  skin  disorders  or  eye 

problems  or  impaired  respiratory  function  may  be 


Page  3 

more  susceptible  to  the  effects  of  the  substance. 

B.  FIRST  AID 

• 

Inhalation : 

Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 

Call  a  physician. 

Ingestion: 

If  swallowed,  induce  vomiting  immediately  by  giving  two 
glasses  of  water  and  sticking  finger  down  throat.  Never 
give  anything  by  mouth  to  an  unconscious  person.  Call 
physician  immediately.  Keep  patient's  head  below  hips 
while  vomiting. 

Skin  Exposure : 

Remove  any  contaminated  clothing .  Wash  skin  with  soap 
or  mild  detergent  and  water  for  at  least  15  minutes. 

Get  medical  attention  if  irritation  develops  or 
persists . 

Eye  Exposure: 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get  j 

medical  attention  immediately. 

C.  TOXICITY 

(RTECS ,  1986) 

Oral  rat  LD50:  2737  mg/kg.  Skin  rabbit  LD50:  12  G/Kg.  Aquatic  toxicity  rating 

TLm  96:  Over  1000  ppm.  Reproductive  effects  data  cited. 

Occupational  Control 

Measures  SECTION  6 

Airborne  Exposure  Limits:  -OSHA  Permissible  Exposure  Limit  (PEL) :  200  ppm 

Airborne  txposur  (TWA)  300  ppm  (STEL)  -ACGIH  Threshold  Limit 

Value  (TLV) :  200  ppm  (TWA) ,  300  ppm  (STEL) 

Ventilation  System: 

A  system  of  local  and/or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 

Airborne  Exposure  Limits .  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 

Recommended  Practices",  most  recent  edition,  for 
details.  Use  explosion -proof  equipment. 

Personal  Respirators 
(NIOSH  Approved) 

If  the  TLV  is  exceeded  a  full  facepiece  chemical 
cartridge  respirator  may  be  worn,  in  general,  up 
to  100  times  the  TLV  or  the  maximum  use 
concentration  specified  by  the  respirator 
supplier,  whichever  is  less.  Alternatively,  a 
supplied  air  full  facepiece  respirator  or 
airlined  hood  may  be  worn. 

Skin  Protection: 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate,  to  prevent  skin  contact. 

Eye  Protection: 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 

quick-drench  facilities  in  work  area. 

Storage  and  Special 

Information  SECTION  7 

Keen  in  a  tiqhtlv  closed  container.  Protect  against  physical  damage.  Store  in 
a  cool  dry  well-ventilated  location,  away  from  any  area  where  the  fire  hazard 
be" acute.  Outside  or  detached  storage  is  preferred.  Separate  from  oxidizing 
materials.  Containers  should  be  bonded  and  grounded  for  transfers  to  avoid 
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static  sparks.  Storage  and  use  areas  should  be  No  Smoking  areas.  Spark-proof 
tools  and  explosion-proof  equipment  should  be  used  in  the  storage  and  handling 
area. 

**★★***★*****★*★***★**★**★★**★*★*******★★★★**★***★★***★***★**★**+**★*****★*★★* 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose.  MALLINCKRODT  MAKES  NO  REPRESENTATIONS, 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************************************************* 

MEETH 

Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 

This  Addendum  Must  Not  Be  i 

Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 

Acute  Chronic  Fire  Pressure  Reactive 


XXX 


SARA  Sec.  313 

SARA  EHS  Chemicals  CERCLA  RCRA 

Product  or  Components  Sec.  302  Name  Chemical  Sec.  103  Sec. 

of  Product:  RQ  TPQ  List  Category  RQ  lbs  261.33 


METHYL  ETHYL  KETONE 

(78-93-3)  No  No  Yes  No  No  No 


SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 

SARA  Section  302  EHS  TPQ: 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 

SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec.  103: 

Comprehensive  Enviromental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA:  .  . 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  and  toxic  under  40  CFR  261.33 
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****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

Styrene,  99%,  stab,  with  10-15  ppm  p-tert.  -butylcatechol 

96536  i 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 


MSDS  Name:  Styrene,  99%,  stab,  with  10-15  ppm  p-tert.  -butylcatechol 


Synonyms : 

Ethenylbenzene 

Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel,  Belgium 

For  information  in  North  America,  call:  800-ACROS-01 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC :  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


CAS# 

— f - 

i 

Chemical  Name 

i  % 

-+ - 

|  EINECS 

_  j - 

100-42-5 

-  \ - - 

| STYRENE 
-+ - 

1  >99.0% 

I  202-851 
-+ - 

Hazard  Symbols :  XN 


****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 

EMERGENCY  OVERVIEW 

Appearance:  Not  available.  Flash  Point:  32 aC. 

Warning!  Flammable  liquid.  Light  sensitive.  Air  sensitive.  Cancer 
suspect  agent.  May  cause  central  nervous  system  depression. 

Aspiration  hazard.  May  cause  eye  and  skin  irritation.  May  cause 
respiratory  and  digestive  tract  irritation.  May  cause  reproductive 
and  fetal  effects.  May  cause  cancer  based  on  animal  studies. 

Target  Organs:  Central  nervous  system. 

Potential  Health  Effects 
Eye: 

Causes  eye  irritation. 

Skin: 

May  be  absorbed  through  the  skin  in  harmful  amounts.  Prolonged 


9/23/97 


10:44:10  AM 


ACC96536  -  Microsoft  Internet  Explorer 
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and/or  repeated  contact  may  cause  defatting  of  the  skin  and 
dermatitis. 

Ingestion: 

May  cause  central  nervous  system  depression,  characterized  by 
excitement,  followed  by  headache,  dizziness,  drowsiness,  and  nause 
Advanced  stages  may  cause  collapse,  unconsciousness,  coma  and 
possible  death  due  to  respiratory  failure.  Aspiration  of  material 
into  the  lungs  may  cause  chemical  pneumonitis,  which  may  be  fatal. 
Inhalation: 

Aspiration  may  cause  respiratory  swelling  and  pneumonitis.  Causes 
narcotic  effects  including  headache,  dizziness,  weakness, 
unconsciousness,  and  possible  death. 

Chronic: 

Not  available. 

****  SECTION  4  -  FIRST  AID  MEASURES  **** 


Eyes :  I 

Immediately  flush  eyes  with  plenty  of  water  for  at  least  15  minute 
occasionally  lifting  the  upper  and  lower  lids.  Get  medical  aid. 

Skin: 

Flush  skin  with  plenty  of  soap  and  water  for  at  least  15  minutes 
while  removing  contaminated  clothing  and  shoes .  Get  medical  aid  if 
irritation  develops  or  persists. 

Ingestion: 

Do  NOT  induce  vomiting.  Get  medical  aid  immediately. 

Inhalation: 

Get  medical  aid  immediately.  Remove  from  exposure  to  fresh  air 
immediately.  If  not  breathing,  give  artificial  respiration.  If 
breathing  is  difficult,  give  oxygen. 

Notes  to  Physician: 

Treat  symptomatically 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information: 

As  in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent)  ,  and  full 
protective  gear.  Vapors  may  form  an  explosive  mixture  with  air. 
Flammable  Liquid.  Can  release  vapors  that  form  explosive  mixtures 
temperatures  above  the  flashpoint.  Containers  may  explode  in  the  h 
of  a  fire. 

Extinguishing  Media: 

This  material  is  lighter  than  water  and  insoluble  in  water.  The  fi 
could  easily  be  spread  by  the  use  of  water  in  an  area  where  the  wa 
cannot  be  contained.  In  case  of  fire,  use  water  fog,  dry  chemical, 
carbon  dioxide,  or  regular  foam. 

Autoignition  Temperature:  490aC  (  914.00aF) 

Flash  Point:  32aC  (  89.60aF) 

NFPA  Rating:  health-2;  flammability-3;  reactivity-2 
Explosion  Limits,  Lower:  1.10  vol  % 

Upper:  6.10  vol  % 

****  SECTION  6  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8. 

Spills/Leaks : 

Absorb  spill  with  inert  material,  (e.g.,  dry  sand  or  earth),  then 
place  into  a  chemical  waste  container.  Use  a  spark-proof  tool. 
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****  SECTION  7  -  HANDLING  and  STORAGE  **** 


Handling: 

Wash  thoroughly  after  handling.  Remove  contaminated  clothing  and 
wash  before  reuse.  Use  only  in  a  well  ventilated  area.  Ground  and 
bond  containers  when  transferring  material.  Use  spark-proof  tools 
explosion  proof  equipment.  Avoid  contact  with  skin  and  eyes.  Empty 
containers  retain  product  residue,  (liquid  and/or  vapor),  and  can 
dangerous.  Do  not  pressurize,  cut,  weld,  braze,  solder,  drill,  gri 
or  expose  such  containers  to  heat,  sparks  or  open  flames.  Take, 
precautionary  measures  against  static  discharges.  Avoid  ingestion 
and  inhalation.  Wash  clothing  before  reuse. 

Storage: 

Keep  away  from  sources  of  ignition.  Store  in  a  cool  place  in  the 
original  container  and  protect  from  sunlight. 
Refrigerator/flammables . 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 
Engineering  Controls: 

Use  adequate  general  or  local  exhaust  ventilation. to  keep  airborne 
concentrations  below  the  permissible  exposure  limits. 


Exposure  Limits 

- + - 

ACGIH  I 


Chemical  Name 


STYRENE 


|50  ppm  ;  213 
|  mg/m3;  100  ppm 
ISTEL;  426  mg/m3 
ISTEL 

-+ - 


NIOSH 


|50  ppm  TWA;  215 
|mg/m3  TWA;  100 
|  ppm  STEL;  425 
|  mg/m3  STEL 
-+ - 


IOSHA  -  Final  P 

I - 

1100  ppm  TWA;  C 
200  ppm;  C  2 
ppm 


OSHA  Vacated  PELs: 

STYRENE: 

50  ppm  TWA;  215  mg/m3  TWA;  100  ppm  STEL;  425  mg/m3  STEL 
Personal  Protective  Equipment 


Eyes : 

Wear  appropriate  protective  eyeglasses  or  chemical 
safety  goggles  as  described  by  OSHA’s  eye  and  face 
protection  regulations  in  29  CFR  1910.133. 

Skin: 

Wear  appropriate  protective  gloves  to  prevent  skin 
exposure. 

Clothing : 

Wear  appropriate  protective  clothing  to  minimize 
contact  with  skin. 


Respirators: 


Follow  the  OSHA  respirator  regulations  found  in  29CFR 
1910.134.  Always  use  a  NIOSH-approved  respirator  when 
necessary. 


****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 
Appearance : 
Odor: 
pH: 

Vapor  Pressure: 


Liquid 

Not  available. 
Pungent 

Not  available. 
568  mm  Hg 
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Vapor  Density: 

Evaporation  Rate: 
Viscosity: 

Boiling  Point: 
Freezing/Melting  Point: 
Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


1.22  Kg/m3 

0.5  (Butyl  Acetate-1) 

Not  available. 

145  -  14 6aC  @  760.00mm  Hg 
-31aC 

Not  available. 

IN  WATER:  0.03  G/100ML  (20aC) 

. 9090g/cm3 

C8H8 

104.15 


****  SECTION  10  -  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 

Stable  under  normal  temperatures  and  pressures. 

Conditions  to  Avoid: 

Incompatible  materials,  ignition  sources. 

Incompatibilities  with  Other  Materials:  j 

Vapor  is  explosive  when  exposed  to  heat  or  flame  and  reacts  with 
oxygen  at  temperatures  above  104  F,  unhibited  material  may  form 
explosive  peroxides.  Uninhibited  material  may  polymerize  which 
becomes  self-sustaining  at  temperatures  above  65  C.  Exposure  to 
butyllithium,  dibenzoyl  peroxide,  azoisobutyronitrile  or 
di-tert-butylperoxide  may  cause  violent  polymerization.  Violent 
reaction  with  chlorosulfonic  acid,  oleum,  sulfuric  acid  and 
oxidizers.  Oxygen  +  heat  is  explosive. 

Hazardous  Decomposition  Products: 

Carbon  monoxide,  carbon  dioxide. 

Hazardous  Polymerization:  May  occur. 

****  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 

RTECS# : 

CAS#  100-42-5:  WL3675000 
LD50/LC50 : 

CAS#  100-42-5:  Inhalation,  mouse:  LC50  =9500  mg/m3/4H;  Inhalation, 
rat:  LC50  =24  gm/m3/4H;  Oral,  mouse:  LD50  =  316  mg/kg;  Oral,  rat: 
LD50  =  2650  mg/kg. 

Carcinogenicity: 

STYRENE  - 

OSHA:  Possible  Select  carcinogen 
IARC:  Group  2B  carcinogen 
Epidemiology: 

There  are  conflicting  reports  between  exposure  and  birth  def 
ects  and  fetal  loss.  In  one  report,  women  who  worked  at  th 
e  most  highly  exposed  jobs  had  offspring  with  lower  bi 

rth  weights  than  those  of  unexposed  women. 

Teratogenicity: 

This  chemical  does  not  seem  to  be  teratogenic  in  experimental 
animals. 

Reproductive  Effects: 

RTECs  reports  reproductive  effects  in  animals  such  as  effects  on 
weaning/lactation  index,  naternal  effects,  fetoxitity,  stillbirth 
and  post-implantation  mortality. 

Mutagenicity: 

An  increased  incidence  of  mutations  such  as  chromosome  aberrations 
and  micronuclei  in  peripheral  lymphocytes  has  been  reported  in 
workers  exposed  occupationally.  Some  studies  have  found  a  slight 
increase  in  the  incidence  of  sister  chromatid  exchanges  while  no 
increase  has  been  found  in  several  other  studies. 

Other  Studies: 
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IARC  has  determined  that  there  is  inadequate  evidence  for 
carcinogenicity  in  humans.  Three  studies  have  sugg 
ested  an  association  between  leukaemia  and  lymph 

omas  with  exposure  to  styrene.  Other  studies  have  sh 

own  no  excess  in  mortality  from  cancer  in  humans.  IARC  has 
determined  there  is  sufficient  evidence  of  carcinogen 

icity  in  animals. 

****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 


Ecotoxicity: 

Not  available. 

Environmental  Fate: 

In  water,  substance  will  volatilize  rapidly  and  may  biodegrade.  It 
not  expected  to  hydrolyze. 

Physical/Chemical : 

In  soil,  substance  will  biodegrade  and  leach  with  a  low  to  moderat 
soil  mobility.  * 

Other: 

Not  available. 

****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 

Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 

RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 

RCRA  F-Series:  Not  listed. 

RCRA  P-Series:  Not  listed. 

RCRA  U-Series:  Not  listed. 

Not  listed  as  a  material  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 

US  DOT 

Shipping  Name:  STYRENE  MONOMER,  INHIBITED 
Hazard  Class:  3 

UN  Number:  UN2055 
Packing  Group:  III 

IMO 

Shipping  Name:  STYRENE  MONOMER,  INHIBITED 
Hazard  Class:  3.3 
UN  Number:  2055 
Packing  Group:  III 

I  AT  A 

Shipping  Name:  STYRENE  MONOMER,  INHIBITED 
Hazard  Class:  3 
UN  Number:  2055 
Packing  Group:  III 
RID/ADR 

Shipping  Name:  STYRENE  MONOMER,  INHIBITED 
Dangerous  Goods  Code:  3 ( 3 1C ) 

UN  Number:  2055 
Canadian  TDG 

Shipping  Name:  STYRENE  MONOMER  INHIBITED 
Hazard  Class:  3(9.2) 

UN  Number:  UN2055 

Other  Information:  FLASHPOINT  32  C 

****  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 
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TSCA 

CAS#  100-42-5  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

None  of  the  chemicals  are  on  the  Health  &  Safety  Reporting  List. 
Chemical  Test  Rules 

None  of  the  chemicals  in  this  product  are  under  a  Chemical  Test  Ru 
Section  12b 

None  of  the  chemicals  are  listed  under  TSCA  Section  12b*. 

TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this  material  have  a  SNUR  under  TSCA. 

SARA 

Section  302  (RQ) 

final  RQ  =  1000  pounds  (454  kg) 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ. 

SARA  Codes 

CAS  #  100-42-5:  acute,  chronic,  flammable,  reactive. 

Section  313  i 

This  material  contains  STYRENE  (CAS#  100-42-5,  >99 . 0% ), which  is 
subject  to  the  reporting  requirements  of  Section  313  of  SARA  Title 
III  and  40  CFR  Part  373. 

Clean  Air  Act: 

CAS#  100-42-5  is  listed  as  a  hazardous  air  pollutant  (HAP) . 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 

Clean  Water  Act: 

CAS#  100-42-5  is  listed  as  a  Hazardous  Substance  under  the  CWA. 
None  of  the  chemicals  in  this  product  are  listed  as  Priority 
Pollutants  under  the  CWA. 

None  of  the  chemicals  in  this  product  are  listed  as  Toxic  Pollutan 
under  the  CWA. 


OSHA: 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

STYRENE  can  be  found  on  the  following  state  right  to  know  lists: 
California,  New  Jersey,  Florida,  Pennsylvania,  Minnesota, 

Massachusetts . 

California  No  Significant  Risk  Level: 

None  of  the  chemicals  in  this  product  are  listed. 


INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 
Hazard  Symbols:  XN 
Risk  Phrases: 


Safety  Phrases: 

S  23  Do  not  inhale  gas /fumes /vapour /spray. 


Canada 

CAS#  100-42-5  is  listed  on  Canada's  DSL/NDSL  List. 

CAS#  100-42-5  is  listed  on  Canada's  Ingredient  Disclosure  List. 
Exposure  Limits : 

CAS#  100-42-5:.  OEL -AUSTRALIA: TWA  50  ppm  (215  mg/m3);STEL  100  ppm 
5  mg/m3)  .  OEL-BELGIUM : TWA  50  ppm  (213  mg/m3);STEL  100  ppm  (426  mg/ 
Skin.  OEL-CZECHOSLOVAKIA: TWA  200  mg/m3;STEL  1000  mg/m3.  OEL-DENMAR 
A  25  ppm  (105  mg/m3) .  OEL-FINLAND : TWA  20  ppm  (85  mg/m3);STEL  100  p 
420  mg/m3) .  OEL - FRANCE : TWA  50  ppm  (215  mg/m3) .  OEL- GERMANY : TWA  20 
(85  mg/m3) .  OEL-HUNGARY : STEL  50  mg /m3 ; Carcinogen .  OEL- JAPAN : TWA  50 
(210  mg/m3) .  OEL-THE  NETHERLANDS : TWA  100  ppm  (420  mg/m3) .  OEL-THE 
LIPPINES : TWA  100  ppm  (420  mg/m3)  .  OEL- POLAND: TWA  100  mg/m3.  OEL-SW 
:TWA  25  ppm  (110  mg/m3);STEL  75  ppm  (30  mg/m3)  ;Skin.  OEL-SWITZERLA 
WA  50  ppm  (215  mg/m3);STEL  100  ppm  (430  mg/m3)  .  OEL- THAI  LAND :  TWA  1 
pm;  STEL  200  ppm.  OEL-TURKEY :  TWA  100  ppm  (420  mg/m3)  .  OEL-UNITED  KI 
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M: TWA  100  ppm  (420  mg/m3);STEL  260  ppm.  OEL  IN  BULGARIA,  COLOMBIA, 
DAN,  KOREA  check  ACGIH  TLV.  OEL  IN  NEW  ZEALAND,  SINGAPORE,  VIETNAM 
ck  ACGI  TLV 

****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 

Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date:  2/01/1996  Revision  #0  Date:  Original. 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary j 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical,  Inc. 

P.O.  Box  800 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 

Effective  Date:  04-19-95  Supersedes  04-06-89 
PRODUCT  IDENTIFICATION: 


Synonyms:  tetrachloride  ethylene;  tetrachloroethene 

Formula  CAS  No.:  127-18-4  Molecular  Weight:  165.83 

Hazardous  Ingredients:  Tetrachloroethylene  Chemical  Formula:  C2C14 

PRECAUTIONARY  MEASURES 


WARNING!  HARMFUL  IF  SWALLOWED,  INHALED  OR  ABSORBED  THROUGH  SKIN.  CAUSES  f 
IRRITATION  TO  SKIN,  EYES  AND  RESPIRATORY  TRACT.  AFFECTS  CENTRAL  NERVOUS  SYSTEM, 
LIVER  AND  KIDNEYS.  SUSPECT  CANCER  HAZARD .  MAY  CAUSE  CANCER.  Risk  of  cancer 
depends  on  duration  and  level  of  exposure. 

Do  not  get  in  eyes,  on  skin,  or  on  clothing. 

Do  not  breathe  mist. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Wash  thoroughly  after  handling. 

EMERGENCY  FIRST  AID 


If  swallowed,  induce  vomiting  immediately  as  directed  by  medical  personnel. 
Never  give  anything  by  mouth  to  an  unconscious  person.  If  inhaled,  remove  to 
fresh  air.  If  not  breathing,  give  artificial  respiration.  If  breathing  is 
difficult,  give  oxygen.  In  case  of  contact,  immediately  flush  eyes  or  skin  with 
plenty  of  water  for  at  least  15  minutes.  In  all  cases  call  a  physician. 

SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance : 
Odor: 

Solubility: 
Boiling  Point: 
Melting  Point: 
Density:  1.63 


Clear,  colorless  liquid. 

Ethereal . 

0.015  g  in  100  g  of  water. 

119-121  C  (246-250  F)  Vapor  Density  (Air=l):5.83 

-22  C  (-8  F)  Vapor  Pressure  (mm  Hg)  :16  @  22  C  (72 

Evaporation  Rate: (CC1*4=1)  0.27 


F) 


NFPA  Ratings:  Health:  2  Flammability:  0  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Information 


Fire:  Not  considered  to  be  a  fire  hazard  but  becomes 

hazardous  in  a  fire  situation  because  of  vapor 
generation  and  possible  degradation  to  phosgene 
(highly  toxic)  and  hydrogen  chloride  (corrosive) . 

Explosion:  Not  considered  to  be  an  explosion  hazard. 

Fire  Extinguishing  Media:  Use  any  means  suitable  for  extinguishing 


Special  Information: 
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surrounding  fire.  Thermo -oxidative  reactions  can 
produce  highly  toxic  phosgene  or  hydrogen 
chloride . 

In  the  event  of  a  fire,  wear  full  protective 
clothing  and  NI OSH -approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode . 


Reactivity  Data 


SECTION  3 


Stability: 


Stable  lander  ordinary  conditions  of  use  and 
storage. 


Hazardous  Decomposition 
Products : 


Hazardous  Polymerization: 
Incompatibilities : 


Carbon  dioxide  and  carbon  monoxide  may  form  when 
heated  to  decomposition. 

This  substance  does  not  polymerize. 

i 

Strong  oxidizers,  strong  alkalies,  especially 
NaOH,  KOH;  finely  divided  metals,  especially 
zinc. 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors. 
Contain  and  recover  liquid  when  possible.  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer! 

Reportable  Quantity  (RQ)  (CWA/CERCLA)  :  100  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure/Health  Effects 


Inhalation: 


Ingestion: 


Skin  Contact: 


Eye  Contact: 


Chronic  Exposure : 


Irritating  to  the  upper  respiratory  tract. 
Giddiness,  headache,  intoxication,  nausea  and 
vomiting  may  follow  the  inhalation  of  large  amounts 
while  massive  amounts  can  cause  breathing  arrest 
and  death.  Concentrations  of  600  ppm  and  more  can 
affect  the  central  nervous  system  after  a  few 
minutes . 

Not  highly  toxic  by  this  route  because  of  low  water 
solubility.  Used  as  an  oral  dosage  for  hookworm  (1 
to  4  ml)  .  May  cause  abdominal  pain,  nausea, 
diarrhea,  headache,  and  dizziness. 

Prolonged  or  repeated  contact  may  produce 
irritation  or  dermatitis  due  to  defatting  the  skin. 
Soreness  or  skin  flaking  can  occur.  Can  be  absorbed 
through  the  skin  with  toxic  effects  to  follow. 

Pain  and  tearing  will  be  experienced  after  contact 
with  the  liquid  solvent  or  strong  concentrations  of 
vapors . 


Aggravation  of 


May  cause  liver,  kidney  or  central  nervous  system 
damage  after  repeated  or  prolonged  exposures . 
Suspected  cancer  risk  from  animal  studies. 
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Pre-existing  Conditions:  Persons  with  pre-existing  skin  disorders  or  eye 

problems  or  impaired  kidney  function  may  be  more 
susceptible  to  the  effects  of  the  substance. 

Use  of  alcoholic  beverages  enhances  the  toxic 
effects  of  exposure. 

B .  FIRST  AID 


Inhalation: 


Ingestion: 


Skin  Exposure: 


Eye  Exposure: 


Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 
Call  a  physician. 

Induce  vomiting  immediately  as  directed  by  medical 
personnel.  Never  give  anything  by  mouth  to  an 
unconcious  person. 

In  case  of  contact,  immediately  flush  skin  with  plenty 
of  water  for  at  least  15  minutes  while  removing 
contaminated  clothing  and  shoes.  Wash  clothing  before 
reuse.  Call  a  physician  immediately. 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY  (RTECS ,  1994) 

Oral  rat  LD50:  2629  mg/kg;  inhalation  rat  LC50:  34.2  g/m3/8H;  investigated  as  a 
tumorigen,  mutagen,  reproductive  effector;  Cancer  Status:  IARC  Category  2B,  NTP 
Listed  Carcinogen. 


Occupational  Control  Measures  SECTION  6 

Airborne  Exposure  Limits :  -OSHA  Permissible  Exposure  Limit  (PEL) :  25  ppm 

(TWA)  -ACGIH  Threshold  Limit  Value  (TLV)  :  25 
ppm  (TWA),  100  ppm  (STEL)  ;  listed  as  A3,  animal 
carcinogen 

Ventilation  System:  A  system  of  local  and/or  general  exhaust  is 

recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits.  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details. 


Personal  Respirators 
(NIOSH  Approved) 


Skin  Protection: 


Eye  Protection: 


If  the  TLV  is  exceeded  a  full  facepiece  chemical 
cartridge  respirator  may  be  worn,  in  general,  up 
to  100  times  the  TLV  or  the  maximum  use 
concentration  specified  by  the  respirator 
supplier,  whichever  is  less.  Alternatively,  a 
supplied  air  full  facepiece  respirator  or 
airlined  hood  may  be  worn. 

Wear  protective  gloves  and  clean  body- covering 
clothing . 

Use  chemical  safety  goggles .  Contact  lenses 
should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  area. 


Storage  and  Special  Information  SECTION  7 

Store  in  a  cool,  dry,  ventilated  area  away  from  sources  of  heat  or  ignition. 
Isolate  from  flammable  materials.  Protect  from  direct  sunlight.  Wear  special 
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protective  equipment  (Sec.  6)  for  maintenance  break-in  or  where  exposures  may 
exceed  established  exposure  levels.  Wash  hands,  face,  forearms  and  neck  when 
exiting  restricted  areas.  Shower,  dispose  of  outer  clothing,  change  to  clean 
garments  at  the  end  of  the  day.  Avoid  cross -contamination  of  street  clothes. 
Wash  hands  before  eating  and  do  not  eat,  drink,  or  smoke  in  workplace. 
Containers  of  this  material  may  be  hazardous  when  empty  since  they  retain 
product  residues  (vapors,  liquid) ;  observe  all  warnings  and  precautions  listed 
for  the  product. 


****************************************************************************** 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose.  MALLINCKRODT  MAKES  NO  REPRESENTATIONS , 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************************************************* 
TOROE 


Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance  (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 

Acute  Chronic  Fire  Pressure  Reactive 


Product  or  Components 
of  Product : 


SARA  Sec.  313 
SARA  EHS  Chemicals 

Sec.  302  Name  Chemical 
RQ  TPQ  List  Category 


CERCLA  RCRA 
Sec. 103  Sec. 

RQ  lbs  261.33 


TETRACHLOROETHYLENE 

Tetrachloroethylene 

(127-18-4)  100%  No  No  Yes  No  100  U210 

Listed  on  the  TSCA  Inventory. 


PROPOSITION  65  Warning! 

This  product  contains  a  chemical  known  to 
the  state  of  California  to  cause  cancer. 


SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 
SARA  Section  302  EHS  TPQ: 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 
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SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec.  103: 

Comprehensive  Environmental  Response/  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA: 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 


TOROE 


TETRACHLOROETHYLENE 


TOLUENE 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical,  Inc. 

P.O.  Box  800 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 

Effective  Date:  03-23-95  Supersedes  11-24-92 
PRODUCT  IDENTIFICATION: 


Synonyms:  Methylbenzene;  Toluol;  Phenylmethane 

Formula  CAS  No.  :  108-88-3  Molecular  Weight :  92.14 

Hazardous  Ingredients:  Toluene  Chemical  Formula:  CH3C6H5 

PRECAUTIONARY  MEASURES 


DANGER!  HARMFUL  OR  FATAL  IF  SWALLOWED.  HARMFUL  IF  INHALED  OR  ABSORBED  THROUGH 
SKIN.  VAPOR  HARMFUL.  FLAMMABLE!  MAY  AFFECT  LIVER,  KIDNEYS,  BLOOD  SYSTEM,  OR 
CENTRAL  NERVOUS  SYSTEM.  CAUSES  IRRITATION  TO  SKIN,  EYES  AND  RESPIRATORY  TRACT. 

Keep  away  from  heat,  sparks  and  flame. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Avoid  breathing  vapor. 

Wash  thoroughly  after  handling. 

Avoid  contact  with  eyes,  skin  and  clothing. 

EMERGENCY  FIRST  AID 


Aspiration  hazard.  If  swallowed,  do  not  induce  vomiting.  Call  a  physician 
immediately.  If  vomiting  occurs,  keep  head  below  hips  to  prevent  aspiration 
into  lungs.  If  inhaled,  remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen.  In  all  cases  call  a 
physician. 

SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance:  Clear,  colorless  liquid. 

Odor:  Aromatic  benzene-like. 

C  (68  F) . 

Vapor  Density  (Air=l):3.14 

Vapor  Pressure  (mm  Hg) :22  @  20  C  (68 

F)  . 

Specific  Gravity:  0.86  Evaporation  Rate: 2. 24 

NFPA  Ratings:  Health:  2  Flammability:  3  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Solubility:  0.05  gm/lOOgm  water  @  20 

Boiling  Point:  111  C  (231  F) . 

Melting  Point:  -95  C  (-139  F)  . 


Information 


Fire:  Flammable.  Vapors  can  flow  along  surfaces  to 

distant  ignition  source  and  flash  back.  Flash 
Point:  4  C  (40  F)  (closed  cup) .  Autoignition 
temperatures:  480  C  (896  F) .  Flammable  limits  in 
air,  %  by  volume:  lei  1.27,  uel  7.1. 

Above  flash  point,  vapor -air  mixtures  are 


Explosion: 


Fire  Extinguishing  Media: 
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explosive  within  flammable  limits  noted  above. 
Contact  with  strong  oxidizers  may  cause  fire  and 
explosions . 

Dry  chemical,  foam  or  carbon  dioxide.  Water 
may  be  used  to  flush  spills  away  from  exposures 
and  to  dilute  spills  to  non-flammable  mixtures. 

Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NI OSH -approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode. 


Reactivity  Data 
Stability: 


SECTION  3 

Stable  under  ordinary  conditions  of  use  and 
storage.  Containers  may  burst  when  heated. 


Hazardous  Decomposition 
Products : 


Toxic  gases  and  vapors  (e.g. ,  carbon  dioxide  anA 
monoxide)  may  be  released  in  a  fire  involving 
toluene . 


Hazardous  Polymerization:  Will  not  occur. 

Incompatibilities:  Heat,  flame,  strong  oxidizers,  acids  nitric  and 

sulfuric,  nitrogen  tetraoxide,  will  attack  some 
forms  of  plastics,  rubber,  coatings. 


Leak/Spill  Disposal  Information  SECTION  4 


Remove  all  sources  of  ignition.  Use  non-sparking  tools  and  equipment.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  flammable 
vapors.  Small  spills  may  be  absorbed  on  paper  towels  and  evaporated  in  a  fume 
hood.  Allow  enough  time  for  fumes  to  clear  hood,  then  ignite  paper  in  a 
suitable  location  away  from  combustible  materials .  Contain  and  recover  liquid 
for  reclamation  when  possible.  Larger  spills  and  lot  sizes  can  be  collected  as 
hazardous  waste  and  atomized  in  a  suitable  RCRA  approved  combustion  chamber,  or 
absorbed  with  vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as 
hazardous  waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer! 

Reportable  Quantity  (RQ)  (CWA/CERCLA)  :  1000  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Expo sure /Health  Effects 


Inhalation: 


Ingestion: 


Skin  Contact: 

Eye  Contact: 


Inhalation  may  cause  irritation  of  the  upper 
respiratory  tract.  Symptoms  of  overexposure  may 
include  fatigue,  confusion,  headache,  dizziness  and 
drowsiness.  Peculiar  skin  sensations  (e.g.  pins  and 
needles)  or  numbness  may  be  produced.  Very  high 
concentrations  may  cause  unconsciousness  and  death. 

Swallowing  may  cause  abdominal  spasms  and  other 
symptoms  that  parallel  over-exposure  from 
inhalation.  Aspiration  of  material  into  the  lungs 
can  cause  chemical  pneumonitis,  which  may  be  fatal. 

May  cause  skin  irritation.  May  be  absorbed  through 
the  skin. 

May  cause  eye  irritation,  redness,  tearing. 

Splashes  have  caused  temporary  corneal  damage . 

Reports  of  chronic  poisoning  describe  anemia. 


Chronic  Exposure: 
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decreased  blood  cell  count  and  bone  marrow 
hypoplasia.  Liver  and  kidney  damage  may  occur. 
Repeated  or  prolonged  contact  has  a  defatting 
action,  causing  drying,  redness,  dermatitis. 
Exposure  to  toluene  may  affect  the  developing 
fetus. 


Aggravation  of 
Pre-existing  Conditions: 


Persons  with  pre-existing  skin  disorders  or 
impaired  liver  or  kidney  function  may  be  more 
susceptible  to  the  effects  of  this  substance. 
Alcoholic  beverage  consumption  can  enhance  the 
toxic  effects  of  this  substance. 


B.  FIRST  AID 


Inhalation: 


Ingestion : 


If  inhaled,  remove  to  fresh  air.  If  not  breathing,  give 
artificial  respiration.  If  breathing  is  difficult,  give 
oxygen.  CALL  A  PHYSICAN  IMMEDIATELY. 

Aspiration  hazard.  If  swallowed,  do  not  induce  i 

vomiting.  Call  a  physician  immediately.  If  vomiting 
occurs,  keep  head  below  hips  to  prevent  aspiration  into 
lungs . 


Skin  Exposure: 


Remove  any  contaminated  clothing.  Wipe  off  excess  from 
skin.  Wash  skin  with  plenty  of  water  for  at  least  15 
minutes.  Get  medical  attention  promptly . 


Eye  Exposure: 


Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY 


(RTECS ,  1994) 


Oral  rat  LD50:  636  mg/kg;  skin  rabbit  LD50 
49  gm/m3/4H;  investigated  as  a  tumorigen, 


:  12124  mg/kg;  inhalation  rat  LC50: 
mutagen,  reproductive  effector. 


Occupational  Control  Measures 


SECTION  6 


Airborne  Exposure  Limits: 


-OSHA  Permissible  Exposure  Limit  (PEL) :  100  ppm 
(TWA) ,  150  ppm  (STEL)  -ACGIH  Threshold  Limit 
Value  (TLV) :  50  ppm  (TWA)  skin 


Ventilation  System: 


Personal  Respirators 
(NIOSH  Approved) 


Skin  Protection: 


Eye  Protection: 


A  system  of  local  and/or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits .  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details. 

If  the  TLV  is  exceeded,  a  half  mask  chemical 
cartridge  respirator  may  be  worn  up  to  ten  times 
the  TLV  or  the  maximum  use  concentration 
specified  by  the  respirator  supplier,  whichever 
is  less. 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate ,  to  prevent  skin  contact . 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
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quick-drench  facilities  in  work  area. 

Storage  and  Special  Information  SECTION  7 

Protect  aoainst  physical  damage.  Store  in  a  cool,  dry  well-ventilated  location, 
away6 f rom^anyS area  where  the  fire  hazard  may  be  acute  Outside  or  detached 
storaae  is  preferred  Separate  from  oxidizing  materials.  Containers  should  be 
bonded  and  grounded  for  transfers  to  avoid  static  sparks .  Storage  and  use  areas 
should  be  No  Smoking  areas.  Use  non-sparking  type  tools  and  equipment. 

Containers  of  this  material  may  be  hazardous  when  empty  since  they  retain 
product  residues  (vapors,  liquid);  observe  all  warnings  and  precautions  listed 

for  the  product. 

***************************************************************:*?:**rr*icn 

^^^presentation^a^to^it^conprehensiveneS^rbacc^a^  ^Individuals^eceiving 

ppnntrrT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  ^E 
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Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 


Acute 

Chronic 

Fire 

Pressure 

Reactive 

X 

X 

X 

Product  or  Components 
of  Product: 

SARA  EHS 
Sec.  302 

RQ  TPQ 

SARA  Sec.  313 
Chemicals 

Name  Chemical 

List  Category 

CERCLA 
Sec. 103 
RQ  lbs 

RCRA 

Sec. 

261.33 

TOLUENE 

Toluene  (108-88-3)  100% 

NO  No 

Yes  No 

1000 

U220 

Listed  on  the  TSCA  Inventory. 


PROPOSITION  65  Warning! 

This  product  contains  a  chemical  known  to  the  state  of 
California  to  cause  birth  defects  and  other  reproductive 


harm. 


SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance, 


listed  at  40  CFR  355. 


SARA  Section  302  EHS  TPQ:  _  a.t.er:e!V 
Threshold  Planning  Quantity  of  Extremely  Hazardous  substance,  An  asterisk 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material 


(*) 
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solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 

SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec.  103: 

Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA: 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 
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.iGMA-ALDRICH 


ALDRICH  CHEMICAL  COMPANY,  INC. 

P  0  BOX  355 

MILWAUKEE,  WISCONSIN  53201,  USA 


ATTN:  SAFETY  DIRECTOR 


SEAN  DILLON 

PROCESS  TECHNOLOGY  INC 
5383  W  FRANKLIN  ROAD 
BOISE  ID  83705-1112 


EMERGENCY  PHONE  1-414-273-3850 

DATE  08/15/96 

CUST#:  942742 
PO#: 


MATERIAL  SAFETY  DATA  SHEET 
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SECTION  1, 


CHEMICAL  IDENTIFICATION- 


CATALOG  #: 
NAME: 


29899-9  „„  „ 

1,1, 1-TRI CHLOROETHANE ,  ANHYDROUS,  99.5% 


SECTION  2. 


COMPOSITION/INFORMATION  ON  INGREDIENTS 


CAS  #:  71-55-6 

MF:  C2H3CL3 
EC  NO:  200-756-3 

SYNONYMS  ^ 

AEROTHENE  TT  *  CF  2  *  CHLOROETENE  *  CHLOROETHENE  *  CHLOROETHENE  NU  * 
CHLOROFORM,  , METHYL-  *  CHLOROTHANE  NU  *  CHLOROTHENE  *  ^ 

CHLOROTHEN6( INHIBITED)  *  CHLOROTHENE  NU  *  CHLOROTHENE  SM  * 

CHLOROTHENE  VG  *  CHLORTEN  *  ETHANA  NU,*  ICI-CF  2  *  INHIBISOL  * 
METHYLCHLOROFORM  *  METHYL  CHLOROFORM  ( ACGIH :DOT:OSHA)  * 
METHYLTRICHLOROMETHANE  *  NCI-C04626  *  RCRA  WASTE  NUMBER  U226  * 

SOLVENT  111  *  ALPHA-T  *  TAFCLEAN  *  1.1.1-TCE  *1,1,1 -TRI CHLOORETHAAN 
(DUTCH)  *  1,1. 1-TRI CHLORAETHAN  (GERMAN)  *  TRI CHLOROETHANE  *  TRI CHLORO- 
1,1,1-ETHANfe  (FRENCH)  *  ALPHA-TRI CHLOROETHANE  *  1 , 1, 1-TRI CHLOROETHANE 
(ftO'hoSHA)  *  1,1,1 -TRI CLOROETANO  (ITALIAN)  *  TRI CHLOROMETHYLMETHANE  * 
TRI -ETHANE  *  UN2&31  (DOT)  ’ 


SECTION  3. 


HAZARDS  IDENTIFICATION 


LABEL  PRECAUTIONARY  STATEMENTS 
HARMFUL 

HARMFUL  BY  INHALATION,  IN  CONTACT  WITH  SKIN  AND  IF  SWALLOWED. 
POSSIBLE  RISK  OF  IRREVERSIBLE  EFFECTS. 

POSSIBLE  MUTAGEN. 

CAUSES  SEVERE  IRRITATION. 

TARGET  ORGAN (S) : 

NERVES 

LIVER,  KIDNEYS 

IN  CA§E  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE) . 

IN  CASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE. 

TAKE  OFF  IMMEDIATELY  ALL  CONTAMINATED  CLOTHING. 

WEAR  SUITABLE  PROTECTIVE  CLOTHING,  GLOVES  AND  EYE/FACE 
PROTECTION. 

HYGROSCOPI C 

HANDLE  AND  STORE  UNDER  NITROGEN. 


SECTION  4. 


FIRST-AID  MEASURES- 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH  COPIOUS 

CONTINUED  ON  NEXT  PAGE 
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We  are  committed  to  the  success  of  our  customers  through  science :  technology  and  service. 


SIGMA#  ©Aldrich  to  Fluka  §supelco 


SIGMA-AU3RICH 


ALDRICH  CHEMICAL  COMPANY,  INC. 
P.O.  BOX  355 

MILWAUKEE,  WISCONSIN  53201,  USA 


CUST#:  942742 
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CATALOG  #:  29899-9 

NAME:  1 , 1 , 1 -TRI CHLOROETHANE ,  ANHYDROUS,  99.5% 

AMOUNTS  OF  WATER  FOR  AT  LEAST  15  MINUTES  WHILE  REMOVING  CONTAMINATED 
CLOTHING  AND  SHOES. 

ASSURE  ADEQUATE  FLUSHING  OF  THE  EYES  BY  SEPARATING  THE  EYELIDS 
WITH  FINGERS. 

IF  INHALED,  REMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN. 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN. 

WASH  CONTAMINATED  CLOTHING  BEFORE  REUSE. 

SECTION  5.  -  FIRE  FIGHTING  MEASURES  - 

EXTINGUISHING  MEDIA 
WATER  SPRAY 

CARBON  DIOXIDE,  DRY  CHEMI CAL  POWDER  OR  APPROPRIATE  FOAM. 

SPECIAL  FIREFIGHTING  PROCEDURES 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS  r  X.  “ 

EMITS  TOXIC, FUMES  UNDER  FIRE  CONDITIONS .  * 

SECTION  6. - -  -  -  -  ACCIDENTAL  RELEASE  MEASURES-  -  -  - - J? 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

COVER  WITH  DRY  LIME  OR  SODA  ASH,  PICK  UP,  KEEP  IN  A  CLOSED  CONTAINER 
AND  HOLD  FOR  WASTE  DISPOSAL. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 

SECTION  7. - -  -  -  -  /HANDLING  AND  STORAGE-  /- -r-  '-  - - 

REFER  TO  SECTION  8. 

SECTION  8.  -  EXPOSURE  CONTROLS/PERSONAL  PROTECTION - 

WEAR  APPROPRIATE  NIOSH/MSHA-APPROVED  RESPIRATOR,  CHEMICAL-RESISTANT 
GLOVES,  SAFETY  GOGGLES,  OTHER  PROTECTIVE  CLOTHING. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

SAFETY  SHOWER  AND  EYE  BATH. 

FACESHI ELD  (8-INCH  MINIMUM; . 

DO  NOT  BREATHE  VAPOR. 

DO  NOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 

AVOID  PROLONGED  OR  REPEATED  EXPOSURE. 

WASH  THOROUGHLY  AFTER  HANDLING. 

HARMFUL  LIQUID. 

SEVERE  IRRITANT. 

POSSIBLE  MUTAGEN. 

KEEP  TIGHTLY  CLOSED. 

STORE  IN  A  COOL  DRY  PLACE. 

CONTINUED  ON  NEXT  PAGE 
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CATALOG  #: 
NAME: 


29899-9 

1,1,1 -TRI CHLOROETHANE ,  ANHYDROUS,  99.5% 


SECTION  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


APPEARANCE  AND  ODOR 
COLORLESS  LIQUID 

PHYSICAL  PROPERTIES 

BOILING  POINT:  74  C  TO  76  C 

MELTING  POINT:  -35  C 

FLASHPOINT  NONE 

EXPLOSION  LIMITS  IN  AIR: 

UPPER 

LOWER 

AUTOIGNITION  TEMPERATURE:  998  F 

VAPOR  PRESSURE:  100MM  20  C 

SPECIFIC  GRAVITY:  1.338 

VAPOR  DENSITY:  4.6 


15%  25  C 
7.5%  25  C 
536C 


SECTION  10. 


-STABILITY  AND  REACTIVITY 


1COMPATI BI LI TI ES 
STRONG  OXIDIZING  AGENTS 
ALUMINUM 
AND  ITS  ALLOYS. 

MAGNESIUM 
AND  ITS  ALLOYS. 

ZINC 

STRONG  BASES 
REACTS  VIOLENTLY  WITH: 

POTASSIUM 
SODIUM 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC. FUMES  OF: 

CARBON  MONOXIDE,  CARBON  DIOXIDE 
HYDROGEN  CHLORIDE  GAS 
PHOSGENE  GAS 


SECTION  11. 


TOXICOLOGICAL  INFORMATION 


ACUTE  EFFECTS 

HARMFUL  IF  SWALLOWED,  INHALED,  OR  ABSORBED  THROUGH  SKIN. 

CAUSES  SEVERE  IRRITATION 

HIGH  CONCENTRATIONS  ARE  EXTREMELY  DESTRUCTIVE  TO  TISSUES  OF  THE  MUCOUS 
MEMBRANES  AND  UPPER  RESPIRATORY  TRACT,  EYES  AND  SKIN. 

SYMPTOMS  OF  EXPOSURE  MAY  INCLUDE  BURNING  SENSATION,  COUGHING. 

WHEEZING,  LARYNGITIS,  SHORTNESS  OF  BREATH,  HEADACHE,  NAUSEA  AND 
VOMITING. 

EXPOSURE  TO  AND/OR  CONSUMPTION  OF  ALCOHOL 
MAY  INCREASE  TOXIC  EFFECTS. 

PROLONGED  EXPOSURE  CAN  CAUSE: 

CONTINUED  ON  NEXT  PAGE 
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NARCOTIC  EFFECT 
DERMATITIS 


29899-9 
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rHPONir  EFFECTS 

LABORATORY  EXPERIMENTS  HAVE  SHOWN  MUTAGENIC  EFFECTS. 
DAMAGE  TO  THE  LIVER 
DAMAGE  TO  THE  KIDNEYS 
TARGET -ORGAN(S)  : 

LIVER.  KIDNEYS 
CENTRAL  NERVOUS  SYSTEM 
CARDIOVASCULAR  SYSTEM 

RTECS  #:  KJ2975000 

ETHANE ,  1,1, 1-TRICHLORO- 


IRRITATION  DATA 

EYE-MAN  450  PPM/8H 
SKN-RBT  5  GM/12D-I  MLD 
SKN-RBT  20  MG/24H  MOD 
EYE-RBT  100  MG  MLD 
EYE-RBT  2  MG/24H  SEV 


BJIMAG  28,286,71 
AIHAAP  19.353,58 
85JCAE  -.94,86 
AIHAAP  19.353,58 
85JCAE  -,94,86 


TOXICITY  DATA 
ORL-RAT  LD50 
IHL-RAT  LC50 
IPR-RAT  LD50 
ORL-MUS  LD50 
IHL-MUS  LC50 
IPR-MUS  LD50 
SCU-MUS  LD50 
ORL-DOG  LD50 
IPR-DOG  LD50 
IHL-CAT  LC50 
ORL-RBT  LD50 
ORL-GPG  LD50 


:  9600  MG/KG, 

:  18000  PPM/4H 
:  3593  MG/KG 
:6  GM/KG  . 

:  3911  PPM/2H 
:  2568  MG/KG 
:  16  GM/KG 
;750  MG/KG 
:  3100  MG/KG 
: 24400  MG/M3 
: 5660  MG /KG 
: 9470  MG/KG 


GNAMAP 

28ZPAK 

ENVRAL 

GNAMAP 

SAIGBL 

SAIGBL 

JPETAB 

FMCHA2 

TXAPA9 

GISAAA 

AIHAAP 

AIHAAP 


29,45.90 

-  ,98 .  *12 
46,4ll,86 
29  45, 90 
13 ! 226 ,71 
8,971,66 

193. 224. 58 

-.c9io,9i 

l6 , 119 ! 67  • 

35(8) ,127,70 

19.359.58 

19 1 353. 58 


BEHAVIORAL 

BEHAVIORAL 

BEHAVIORAL 

BEHAVIORAL 


TARGET  ORGAN  DATA 

SENSE  ORGANS  AND  SPECIAL  SENSES  (CONJUNCTIVA  IRRITATION) 
[HALLUCINATIONS,  DISTORTED  PERCEPTIONS) 

CHANGE  IN  MOTO&  ACTIVITY) 

IRRITABILITY) 

(CHANGE  IN  PSYCHOPHYSIOLOGICAL  TESTS) 
GASTROINTESTINAL  (HYPERMOTILITY ,  DIARRHEA) 

GASTROINTESTINAL  (NAUSEA  OR  VOMITING) 

GASTROINTESTINAL  (OTHER  CHANGES)  _  . _ 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (CARDIOVASCULAR  SYSTEM) 
ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
(RTECS)  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


SECTION  12, 


ECOLOGICAL  INFORMATION  - 
CONTINUED  ON  NEXT  PAGE 
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CUST#:  942742 
SHEET  PAGE 


CATALOG  #: 
NAME: 


29899-9 

1,1, 1-TRI CHLOROETHANE ,  ANHYDROUS,  99.5% 


DATA  NOT  YET  AVAILABLE. 
SECTION  13. - - 


DISPOSAL  CONSIDERATIONS 


DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  SOLVENT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AND  SCRUBBER. 
OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


SECTION  14. 


TRANSPORT  INFORMATION 


CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 
SECTION  15.  -  REGULATORY  INFORMATION - - 


EUROPEAN  INFORMATION 

EC  INDEX  NO:  602-013-00-2 

HARMFUL 
R  20 

HARMFUL  BY  INHALATION. 

R  59 

DANGEROUS  FOR  THE  OZONE  LAYER. 

S  24/25 

AVOID  CONTACT  WITH  SKIN  AND  EYES. 

S  59  ••••»>..  W  • 

REFER  TO  MANUFACTURER/SUPPLIER  FOR  INFORMATION  ON 
RECOVERY/RECYCLING. 

S  61  ">v' ■ 

AVOID  RELEASE  TO  THE  ENVIRONMENT.  REFER  TO  SPECIAL  INSTRUCTIONS/ 
SAFETY  DATA  SHEETS.  ;V 

REVIEWS,  STANDARDS,  AND  REGULATIONS 

OEL=MAK  • 

ACGIH  TLV-TWA  350  PPM:  STEL  450  PPM  85INA8  6.958,91 

I ARC  CANCER  REVIEW: ANIMAL  INADEQUATE  EVIDENCE  IMEMDT  26 ,51 §,79 
I ARC  CANCER  REVI EW : HUMAN  NO  ADEQUATE  DATA  IMEMDT  20!515|79 

I ARC  CANCER  REVIEW:GROUP  3  IMSUDL  7,56,87 

EPA  FI FRA  1988  PESTICIDE  SUBJECT  TO  REGISTRATION  OR  RE-REGISTRATION 
FEREAC  54.7740,89  ,  ,  „ 

MSHA  STANDARD-AIR: TWA  350  PPM  (1900  MG/M3 ) 

DTLVS*  3.161,71  '  ,  ,  „ 

OSHA  PEL  (GEN  INDU):8H  TWA  350  PPM  (1900  MG/M3 ) 

CFRGBR  29,1910.1000.94  ,  ,  „ 

OSHA  PEL  ( CONSTRUCT :§H  TWA  350  PPM  (1900  MG/M3 ) 

CFRGBR  29,1926.55,94 

OSHA  PEL  (SHIPYARD) :8H  TWA  350  PPM  (1900  MG/M3 ) 

CFRGBR  29,1915.1000.93 

OSHA  PEL  (FED  CONT):6h  TWA  350  PPM  (1900  MG/M3 ) 

CFRGBR  41.50-204.50.94  ,  ,  , 

OEL-AUSTRALI A : TWA‘  125  PPM  (680  MG/M3 )  JAN93 

CONTINUED  ON  NEXT  PAGE 
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OEL-BELGIUM:TWA  350  PPM  ( 1910  MG/M3 )  ; STEL  4 50  PPM  ( 2460  MG/M3 )  JAN93 
OEL-CZECHOSLOVAKI A : TWA  500  MG/M3: STEt  2000  MG/M3  JAN 9 3 

Slfc-FfiSl™  100  PPM  (ito  Kl  ;ira£3250  PPM  (1400  MG/M3)  JAN93 
OEL-FRANCE : TWA  300  PPM  4650  MG/M3): STEL  450  PPM  (2500  MG/M3 )  JAN 9 3 

81l-THEANETHERLANdI?TWA  200  ppfj  |l080  MG/M3)  ;STEL  500  PPM  JAN93 
OEL-THE  PHILIPPINES: TWA  350  PPM  (1900  MG/M3 )  JAN93 
OEL-RUSSIA:TWA  200  PPMfSTEL  20  MG/M3  JAN93  _  ur/l|,. 

atSSHBSBbffiinoi  8M§|;pfe  s?!i!  i§88  &?W93 
oIl-unitId'kingdom:?wa  350  ?EHn!i9^9n8§/MSii.?JE!;(-GiH  tlv  jan93 

NIOSH  REL  TO  1 .1 , 1-TRI CHLOROE'f’HANE-AI  R : CL  350  PPM/15M 

NOHS^OT^HZD  4i970;9NIS  412;  TNF  109850;  NOS  205;  TNE  1511801 
NOES  1983 :  HZD  46970  NIS  417;  TNF  120527;  NOS  243;  TNE  2528300;  TFE 
762399 

EPA  GENETOX  PROGRAM  1988,  POSITIVE:  CELL  TRANSFORM. -RLV  F344  RAT  EMBRYO 
EPA  GENETOX  PROGRAM  1988,  NEGATIVE:  SPERM  MORPHOLOGY-MOUSE  & 

EPA  GENETOX  PROGRAM  1988,  INCONCLUSIVE:  CARCINOGENICITY-MOUSE/RAT; 

MAMMALIAN  MICRONUCLEUS 
EPA  TSCA  SECTION  8(B)  CHEMICAL  INVENTORY 

EPA  TSCA  8(A)  PRELIMINARY  ASSESSMENT  INFORMATION,  FINAL  RULE 

—  —  m  a  •n  n  /■  n  n  o  no 


FEREAC  47,26992,82  4 


UNPUBLISHED  HEALTH/SAFETY  STUDIES 


1996 


EPA  TSCA  SECTION  8U. 

ON  EPA  IRIS  DATABASE  ,  . _ .  ___ 

EPA  TSCA  TEST  SUBMISSION  (TSCATS)  DATA  BASE.  APRIL 
NIOSH  CURRENT  INTELLIGENCE  BULLETIN  27,  1978  ,  „„„ 

NIOSH  ANALYTICAL  METHOD,  1994:  HYDROCARBONS,  HALOGENATED,  1003 
NCI  CARCINOGENESIS  BIOA§SAY  (GAVAGE);  INADEQUATE  STUDIES: MOUSE, RAT 

NTP1 CARC^NOGENeI f  S^  STUD I ES ;  TEST  COMPLETED  ( PEER  REVIEW) .FEBRUARY  1996 
NTP  CARCINOGENESIS  STUDIES;  TEST  COMPLETED  (POST  PEER  REVIEW),  FEBRUARY 
1996 

OSHA  ANALYTICAL  METHOD  #14 

U*THISNPRODUCT°IS  SUBJECT  TO  SARA  SECTION  313  REPORTING  REQUIREMENTS. 


SECTION  16. 


OTHER  INFORMATION- 


THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO 
BE  ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERMS  AND  CONDITIONS  OF  SALE. 

CONTINUED  ON  NEXT  PAGE 
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FAX:  (414)  273-4979 


ATTH:  SAFETY  DIRECTOR 
ADAM  RFGNER 

PROCESS  TECHNOLOGY  INC 
PO  30X  476  ,  rt/,_ 

B0I3F  ID  33701-0476 


DATE:  02/01/95 
CUST#:  942742 
PO#:  0131 95/ AR 


M  A  T  E  R  I  A  L 


AFETY  DATA  SHEET 
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SECTION  1. - 

PRODUCT  Hi  25140-2 


-  CHEMICAL  IDENTIFICATION-  -  ~  ~  “ 

NAME:  TRICH.0R0ETHYL  ENEf  99.5+%?  A.C.S.  REAGENT 


_ COMPOSITION/INFORMATION  ON  INGREDIENTS 


SECTION  2. 

hf!  ms1-6 

SYNO|[|?iJhsOLVT*ICECOLENl  *  CHLOrIlEN  »N1-cUlQRQ-“ 2-D IchuDROETHYLENE  * 
l^-THURI?l  *  NARCOGEN  *  NARK0S0I0  *  NCI-C04546  *  WALK  ‘^PERH-A-CHLOR 

ths-tmylehL*Rt*«  ethyl  eh=  i  ?^VKJneC5AtriSJEtruoE5  trial**  triasol 

tr  ichloraethyleh^EtSiE?6ermanS^*#trichloran 

^^chlor^hyle^^tr^Prenchi'^irichlSroethene^  trichloroethylene  * 

T5lffV?3?EIHIH-LOPO=TIL=NE  (ITALIAN)  S  tRiIlENE  l  TRIElIn  *  TRIELINA 


SECTION  - - 

LABEL  PRECAUTIONARY  STATEMENTS 
TOXIC 

HAY  CAUSE  CANCER. 


HAZARDS  IDENTIFICATION 


HARMFUL ^BY^INHALA VfoNj^IN^ CONTACT^ WI TH  SKIN  AND  IF  SHALLOWED. 
CAUSES  SEVERE  IRRITATION. 

TARGET  ORGAN (S): 

CENTRAL  NERVOUS  SYSTEM 

LIVER*  KIDNEYS 

HEART 

IN'  C ASF  OF  ACCIDENT  OR  IF  YOU  FEEL  UNHELL.  SEEK  MEDICAL  ADVICE 
lliHEOIATClY  (3m^THE\ABEL  HHCRE  POSSIBLE). 

IN  CASE  CF  CONTACT  WITH  =YES.  RINSE  IMMEDIATELY  W11H  PLtrJii  ur 


CONTINUED  ON  NEXT  PAGE 
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i  Chemie 

Vhone  323899:301 
Pax:  3238991311 


Spain 

Aldrich  Ouimtca 
Apl  .  d*  Correos.  161 
28100  AJeobendas.  Maddd 
Telephone:  3416619977 
Fax:  3416619642 


Franc* 

Aldhch-Chimie  S.t-M. 

Lisle  DAbeau  Chesnes 
B.P.  701 

38297  St  Ouentn  Failasner 
Cedex 

Telephone:  3374822800 
Fax:  3374956808 


Italy 

Aldrich  Chimoa 
Via  GaUarate.  154 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Japan 
Aldrich  Japan 
Kyodo  Bldg.  Shmkanda 
10  Kanda-Mikuracho 
Chiyoda-Ko.  Tokyo 
Telephone:  81332S80155 
Fax:  81332580157 


Switzerland 

AkJrich  Chemie 
industriestrasse  25 
CH-9470  Bochs 
Telephone:  41817SS2723 
Fax:  41 81 7567420 


Belgium 

AkhiCh  CherrWe 
K.  Cartijnpiein  8 
8-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich.  S.r.O. 
KrWkova.27 
180  00  Prague-6 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldrictvlndia 

B4/158  Safdaijung  Enclave 
New  Detk  110  029 
Telephone:  91 1 16886872 
Fax:  91116886873 


Australia 
Aldrich  Chemicals 
Unit  2 

10  AneBa  Ave. 

Castle  Hill.  NSW  2154 
Telephone:  6128999977 
Fax'  6128999742 


United  Kingdom 
AkJnch  Chemical  Co.  Ud. 

The  Old  8rickyard.  New  Road 
G»ir>gham.  Dorset  SP8  4JL 
Telephone:  4474782221 1 
Fax:  44747823779 


Brazil 

Aldrich -Brazil 
Rua  Sabarm.  566-con|63 
01239-010  Sao  Paolo.  SP 
Telephone:  55112311866 
Fax:  551125790^9 


,  Germany 

AldrictvChemle  GmbH  &  CO.KG 
Riedstrasse  2.  D-89S55  Steinheim 
Telephone:  497329970 
Fax:  4973291339 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem 
Telex:  26  843  Aldrich  TUI 
FAX:  (414)  273-4979 
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©chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

’  P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


WATER  AND  SEEK  MEDICAL  ADVICE* 
WEAR  SUITABLE  PROTECTIVE  CLOTHING 
PROTECTION. 

PROTECT  FROM  LIGHT. 


GLOVES  AND  EYE/FACE 


i 


SECTION  4. 


FIRST-AID  MEASURES- 


COP  IOUS 
CONTAMINATED 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH 
AMOUNTS  OF  WATER  FOR  AT  LEAST  15  MINUTES  WHILE  REMOVING 

I  F°INHALED^DREM3VE*T0  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 

IF*  SWALLOWED,1  WASHOUT1' MOUTH  WITH^ATER  PROVIDED  PERSON  IS  CONSCIOUS, 

CDfsLCA^DPf0^!Wi!*^3EKSSYNS  AND  SHOES. 


CTION  5. 


FIRE  FIGHTING  MEASURES 


EXTINGUISHING  MEDIA 

USEC  EXTINGUISH  If  15  MEDIA  APPROPRIATE  TO  SURROUNDING  FIRE  CONDITIONS. 

SPECwlARFSELF-CONTAINEDnBREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EX’LOSIONS  HAZARDS 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


SECTION  6. - ACCIDENTAL  RELEASE  MEASURES - 

WE ARUSELF-CONTAI  NED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
ABSORB  ON°SAND  OR  VERMI CULITE  AND  PLACE  IN  CLOSED  CONTAINERS  FOR 
VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 
SECTION  7.  -  --  --  --  --  -  HANDLING  AND  STORAGE-  -  --  --  --  --  - 

CONTINUED  ON  NEXT  PAGE 
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Chemie 

.  .pjhon®:  3238991301 
For  3238991311 


Spain 

Aldrich  Ooimrca 
Apt.  de  Correos.  161 
28100  Atcobendav  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimtcia 
Via  GaHarate.  154 
201S1  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chem« 
Industriestrasse  25 
CH-9470  Bachs 
Telephone:  41817552723 
Fax-  41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardijnptein  8 
B-2880  Bomem 
Telephone:  3238991301 
Fax:  3230991311 


Czech  Republic 

Aldrich.  s.r.o. 

Krizikova.  27 
180  00  Prague-6 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldrich-lndia 

B4/156  Saldarjung  Enclave 
New  Delhi  110  029 
Telephone:  91 1 16886872 
Fax:  91116886873 


France  Japan 

Aldrich- Chimie  S.a.r.I.  Aldrich  Japan 

Lisle  O'Abe  au  Chesnes  Kyodo  Bldg.  Sh**anda 

B.P.  701  10  Kanda-MAuraeho 

38297  St  Quentin  Fattavier  Chryoda-Ky.  Tokyo 

Cedex  Telephone:  81332580155 

Telephone:  3374822800  Fax:  81 332S80 1 57 

Fax-  3374956808 


Australia  United  Kingdom 

Aldrich  Chemicals  Aldrich  Chemical  Co.  Ud-  . 

Unrt  2  The  OW  Brickyard.  New  Hoad 

10  Anefla  Ave.  GWngham.  Dorset  SP8  4JL 

Castle  Hin.  NSW  2154  Telephone:  4474782221 1 

Telephone  6128999977  Fax:  44747823779 

Fax:  6128999742 


Brazil  Germany 

Aidrch -Brazil  Aldrieh-Chemie  GmbH  &  Co.KG 

Rua  Sahara.  S66~Con).53  R*dstrasse  2.  D-89555  Steinheim 

01239-010  Sao  Paulo.  SP  Telephone:  497329970 
Telephone:  551 1231 186$  Fax:  4973291939 

Fax:  55112S79079 
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PRODUCT  5:  251402 

MF:  C2HCL3 


OUST#:  942742 
PO#:  013195/ AR 

NAME:  TRI CHLOROETHYLENE,  99.5+%,  A.C-S.  REAGENT 


REFER  TO  SECTION  8. 


SECTION  0. - EXPOSURE  CONTROL  S/PERSONAL  PROTECTION - 

WEAR  AP  PROPR IA  TE  NI OSH/MS HA-APP ROVED  RESP I R  ATOR ,  C  HEMI C AL-R  ES 1ST  ANT 
GLOVES*  SAFETY  GOGGLES*  OTHER  PROTECTIVE  CLOTHING. 

SAFETY  SHOWER  AND  EYE,  BATH. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

DO  NOT  BREATHE  VAPOR. 

DO  MOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 

AVOID  PROLONGED  OR  REPEATED  EXPOSURE. 

WASH  THOROUGHLY  AFTER  HANDLING. 

SEVERE  IRRITANT. 

HARMFUL  VAPOR. 

CARCINOGEN. 

MUTAGEN. 

KEEP  TIGHTLY  CLOSED. 

STORE  IN  A  COOL  DRY  PLACE. 


SECTION  9.  -  -  PHYSICAL  AND  CHEMICAL  PROPERTIES 

APPEARANCE  AND  ODOR 
COLORLESS  LIQUID 
BOILING  POINT:  S6.7  C 
MELTING  POINT:  -34.0  C 
FLASHPOINT  NONE  Ttmr  _ 

AUTO  IGNITION  TEMPERATURE:  770  F 

UPPER  EXPLOSION  LEVEL: 

LOWER  EXPLOSION  LEVEL: 

VAPOR  PRESSURE:  61MM  20  C 

VAPOR  DENSITY:  4.5 

SPECIFIC  GRAVITY:  1.463 


409C 

10.5*  25  C 
8*  25  C 


SECTION  10. - - 

INCOMPATIBILITIES 

OXIDIZING  AGENTS 


■STABILITY  AND  REACTIVITY 


CONTINUED  ON  NEXT  PAGE 


^od 

Chem* 

one:  3238991301 
3238991311 


Spain 

Aldrich  Ouirvca 
tit  Coneos,  161 
28100  AJcobendas.  Madrid 
Telephone:  3*16619977 
Fax:  34166196*2 


Italy 

AW  rich  CWxvida 
Via  Galtarate.  15* 

20151  Milano 
Telephone:  392334173*0 
Fax:  39238010737 


Switzerland 

Aldrich  Chemie 
tndusthestrasse  25 
CH-9470  Buchs 
Telephone:  418175S2723 
Fax:  41817567420 


Belgium 
Aldrich  Chemte 
K.  Cardrjnptein  8 
B-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich,  s.r.o. 
Kroikova.  27 
180  00  Prague-8 
Telephone:  4222422 
Fax:  42224224031 


France  Japan 

AldhCh-Chimie  S-Xfl  Aldrich  Japan 

Lisle  D'Abeau  Chesnes  Kyodo  BWg.  Shinkanda 

B.P.  701  10  Kanda-Mikuracho 

38297  St  Quentin  Palaver  Ovyoda  Ku.  Tokyo 

Cede*  Telephone:  813325801 S5 

Telephone-  3374822800  Fax:  81332580157 

Fax:  3374956806 


Australia 
Aldrich  Chemicals 
Unit  2 

10  Anetta  Ave. 

Castle  Hin.  NSW  2154 
Telephone:  6128999977 
Fax:  6128999742 


United  Kingdom 
Aldhch  Chemical  Co.  Ltd.  >- 
The  Old  Brickyard.  New  Road 
Gittogham.  Dorset  SP8  4JL 
Telephone:  44747822211 
Fax:  44747823779 


Brazil 

Aid  nctv  Brazil 

Rua  Sahara.  566-conj  .S3 

01239-010  Sao  Paulo.  SP 

Telephone:  55112311866 

Fax:  55112579079 


India 

AJdhch-India 

B4/158  Sattarjung  Enclave 
New  Delhi  110  029 
Telephone:  91 1 16886872 
Fax:  91116866873 


Germany 

AkJrlch-Chemie  GmbH  &  Co.KG 
Riedstrasse  2.  0-89555  Stelnhelm 
Telephone:  497329970 
Fax:  4973291939 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co.,  inc. 


P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262o3052-  Aldrichen' 
Telex:  26  843  Aldrich- Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  OATA  SHEET 


PAGE  4 


PRODUCT 
MF:  C2HCL3 


251402 


NAME:  TRICH-ORO  ETHYLENE,  99 


CUST#:  9427  42, 

PO#:  0131 95/ AR 
,5+Zt  A.C.S.  REAGENT 


RCO’JCING  AGENTS 
STRONG  BASES 
ALUMINUM 
MAGNESIUM 

SENSITIVE  TO  LIGHT 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

CARBON  MONOXIDE,  CARBON  DIOXIDE 
HYDROGEN  CHLORIDE  GAS 
PHOSGENE  GAS 


SECTION  11. 


TOXICOLOGICAL  INFORMATION 


OR  ABSORBED  THROUGH  SKIN. 


ACUTE  EFFECTS 

HARMFUL  IF  SHALLOWED,  INHALED, 

HI GHECONCENTRA TIONSAARE XTREMELY  DESTRUCTIVE  TO  TISSUES  OF  THE  MUCOUS 
MEMBRANES  AND  UPPER  RESPIRATORY  TRACT,  EYES  AND  SKIN. 

SYMPTOMS  OF  EXPOSURE  MAY  INCLUDE  BURNING  SENSATION,  COUGHING, 

WHEEZING,  LARYNGITIS,  SHORTNESS  OF  BREATH,  HEADACHE,  NAUSEA  AND 
VOMITING. 

EXPOSURE  TO  ANDZOR  CONSUMPTION  OF  ALCOHOL 
MAY  INCREASE  TOXIC  EFFECTS. 

EXPOSURE  CAN  CAUSE: 

GASTROINTESTINAL  DISTURBANCES 
DAMAGE  TO  THE  KIDNEYS 
NAUSEA,  DIZZINESS  AND  HEADACHE 
NARCOTIC  EFFECT 
PROLONGED  CONTACT  CAN  CAUSE: 

DERMATITIS 
CHRONIC  EFFECTS 
CARCINOGEN. 

MAY  ALTER  GENETIC  MATERIAL. 

TARGET  ORGAN(S): 

CENTRAL  NERVOUS  SYSTEM 

LIVER,  KIDNEYS 

HEART 

LUNGS 

RT ECS  NO:  KX45 50000 

ETHYLENE,  TRICHLDRO- 


CONTINUED  ON  NEXT  PAGE 


Chemie 

-one  3238991301 
»■— .  32389913H 


Spain 

Aldrich  Ouirmca 
Apt  de  Correos.  161 
28100  Alcobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aidnch  Chimida 
Via  GaOaraie.  154 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
Industriestrasse  2S 
CH-9470  Boehs 
Telephone:  41817552723 
Fax:  41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardijnptein  8 
B-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich.  i.x.Q. 

Krfefcova.  27 
180  00  Prague-8 
Telephone:  4222422528S 
Fax:  42224224031 


India 

AldrichJndia 

B4/1S8  SaldaOurvg  Enclave 
New  OeM  110  029 
Telephone:  91 1 16886872 
Fax:  91116886873 


France 

AMrich-Chlmie  S.a.r.l. 

L  isle  D'Abeau  Chesnrs 
B.P.  701 

38297  St  Oueniin  Faflav, er 
Cede* 

Telephone:  3374822800 
Fax:  3374956808 


Japan 
Akjrich  Japan 
Kyodo  Bldg.  Shinkanda 
10  Kanda-Mikuracho 
Chiyoda-Ku.  Tokyo 
Telephone:  81332S8015S 
Fax:  81332S80157 


Australia 
Aldrich  Chemicals 
Unit2 

10  Anefla  Ave. 

Casne  hji.  NSW2154 
Telephone-  6128999977 
Fax:  6128999742 


United  Kingdom 
Aldrich  Chemical  Co.  Ud. 

The  Old  Brickyard.  New  Road 
GWingham.  Oorset  SP8  4JL 
Telephone:  4474782221 1 
Fax:  44747823779 


Brazil 

Aldrich- Brazil 
Rua  Sahara.  S66-con|.S3 
01239-010  Sao  Paulo.  SP 
Telephone:  551 12311866 
Fax:  551 125 79079 


Germany 

AkJrich-Chemie  GmbH  &  Co.KG 
Riedstrase  2.  0-89555  Steinheim 
Telephone:  497329970 
Fax:  4973291939 


J 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  Inc. 

p.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


material  safety  data  SHEET  PAGE  5 


PRODUCT  (i : 
Mr:  C2HCL3 


251402 


NAME:  TRICHLOROETHYLENE, 


CUST#:  942742 
PO#:  01 3195/ AR 
99.5*2,  A.C.S.  REAGENT 


IRRITATION  DATA  „„„ 

SKN-RBT  2  MG/24 H  SEV 
EYE-RBT  20  MG/24H  MOD 
TOXICITY  DATA 

ORL-HMM  LDL0I7  GM/KG 

.  LCLQ:2900  PPM 

LD50S5650  MG/KG 
LD50S1282  MG/KG 
LD50J2402  MG/KG 
LC50S8450  PPM/4H 
L050:16  GM/KG. 
LD50 :33900  UG/KG 
LD50:1900  MG/KG 
LD50:>20  GM/KG 
DATA 


IHL-MAN 
ORL-RAT 
IPR-RAT 
ORL-MUS 
IHL-MUS 
SCU-MUS 
IVM-MUS 
IPR-DOG 
SKN-RBT 
TARGET  ORGAN 


85JCAE 

85JCAE 

ARTODN 
NZMJAX 
ATDAEI 
ENVRAL 
NT IS** 
APT0A6 
JPETAB 
CBCCT* 
TXAPA9 
NTIS** 


-,106,86 

-,106,86 

35,295 ,76* 
50,119,51 
1 ,71 3,92 
40,411,86 
AD-A080-636 

9.303.53 
123,224,58 

6.141.54 
10,119,67 
A0-A062— 138 


SENSE  ORGANS  AND  SPECIAL  SENSES  (OTHER  EYE  EFFECTS) 
BEHAVIORAL  (SOMNOLENCE)  DPnfCOT,nMM 

BEHAVIORAL  (HALLUCI  NATI  ONS,  DISTORTED  PERCEPTIONS) 
VASCULAR  (TUMORS)  „  ,  . 

LUNGS,  THORAX  OR  RESPIRATION  (TUMORS) 
GASTROINTESTINAL  (OTHER  CHANGES) 


(JAUNDICE, 


OTHER  OR  UNCLASSIFIED) 
TESTS  IMPAIRED) 


LIVER  _  .  . 

LIVER  (LIVER  FUNCTION 
LIVER  (TUMORS)  „ 

BLOOD  (LYMPHOMA  INCLUDING  HODGKIN *S  DISEASE) 

SKIN  AND  APPENDAGES  (T’JMORS)  ^  _ 

PATERNAL  EFFECTS  (SPERMATOGENESIS)  _  « 

EFFECTS  ON  FERTILITY  (POST-IMPLANTATION  MORTALITY) 

SnTRAL  NERVOUS  SYSTEM. 

SPECIFIC  DEVELOPMENTAL  ABNORMALITIES  (MUSCULOSKELETAL  SYSTEM) 

81v1lopm1nt*l  tfHBSftHSi  {ofSII%J0kLSO?S^?L  ABNORMALITIES) 

{  E  a5l  VOC  AL^TU  HOR I  GEN  I C  BHPMW  CRITERIA.  „ 

ONLY  SELECTED  RrGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
(RTECS)  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


SECTION  12.  - 
DATA  MOT 


YET  AVAILABLE. 


ECOLOGICAL  INFORMATION 


CONTINUED  ON  NEXT  PAGE 


-id 

Chemie 

.one:  3230991301 
Fax:  3238991311 


Spain 

AWnch  OjtfTNca 
Apt.  do  Cor 003.  161 
28100  WcoborKtes.  Madnd 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chtrmcia 
Via  GaHarate.  154 
20151  MHanO 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aid  neb  Chemie 
mdustnestrasse  25 
CH-9470  Buchs 
Telephone:  41817552723 
Fax:  41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardijnpiein  8 
8-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich,  s.r.o. 

Krizfeova.  27 
180  00  Prague-8 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldnch- India 

B4/158  SaMarjung  Enclave 
New  Delhi  110  029 
Telephone:  91116886872 
Fax:  91116886873 


France 

Ajdnch  Chimie  S.a.r.t. 

L*aie  (XAbeau  Chesnes 
B.P.  701 

38297  St.  Quentin  Fatevier 
Cedex 

Telephone:  3374822800 
Fax:  3374956806 


Japan 
Aldrich  Japan 
Kyodo  Bldg.  Shinkanda 
to  Kanda-Mikuracho 
Chiyoda-Ku.  Tokyo 
Telephone:  81332580155 
Fax:  81332580157 


Australia 
Aldnch  Chemicals 

Unrt  2 

10  AneUa  Ave. 

Castle  Hid.  NSW  2154 
Telephone:  6128999977 
Fax  6128999742 


United  Kingdom 
Aldrich  Cberrucal  Co.  Ltd. 

The  Old  BncVyard,  New  Boad 
Gifcngham.  Dorset  SP8  4JL 
Telephone:  44747822211 
Fax:  44747823779 


Brazil 

Aid  rich- Brazil 
Rua  Sahara.  566-conj  S3 
01239-010  Sao  Paulo.  SP 
Telephone:  55112311866 
Fax:  551 12579079 


Germany 

AkVich-Chemie  GmbH  6  Co. KG 
Rtodstrasse  2. 0-89555  Sieinhelm 
Telephooe:  497329970 
Fax:  4973291939 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


MATERIAL  SAFETY  DATA  SHEET  PAGE  6 


CUST#:  942742 
PQ#:  013195/ AR 

PRODUCT  #:  251402  NAME:  TRICHLOROETHYLENE*  99.5+*,  A.C.S.  REAGENT 

HF:  C2HCL3 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052^Aldrichem 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


SECTION  13. 


DISPOSAL  CONSIDERATIONS 


DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  -  SOLVENT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  A^D  SCRUBBER. 
OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


SECTION  14. 


TRANSPORT  INFORMATION 


CONTACT  ALDRICH  CHEMICAL  CCMPANY  FOR  TRANSPORTATION  INFORMATION, 


SECTION 


REGULATORY  INFORMATION 


200  PPM  (1080  MG/M3) 
PPM  (1080  MG/ M3)  JAN93 


REVIEWS,  STANDARDS,  AND  REGULATIONS  Q1 

ACGIH  TLV-TWA  50  PPMJ  STEL  200  PPM  85INA8  6,1611,91 

IARC  CANCER  REVIEW:  ANIMAL  LIMITED  EVIDENCE  IMEMDT  20,545,79 
I  ARC  CANCER  REVIEW:  HUMAN  INADEQUATE  EVIDENCE  IMEMDT 
IARC  CANCER  REVIEW:GROUP  3  ,  IMSUDL  7,364,87 

MS HA  ST ANDARD— AI R: TWA  100  PPM  (535  MG/M3) 

0SHAVPEL:8H6TWA1100  PPM5CL  200.PK  300/5M/2H 

0SHAEPEL5FfNAlt8H9Tm  50  PPH  (2  70  HG/H3) » STEL  200  PPH  (1060  MG/H3) 
OEL-AUSTRAtlA:  TIIA  50  PPN  (270  MG/M3)  SSTEL  200  PPH  (1080  HG/H31 I  JJIj93 

£1  IJE Y2l8°«&?S?3ti2Si3HG/M3>  JAN’3 

18  PPH  HI8  HG$!};STEL345  PPH  (2A0  HG/H3);5KltJ  JA„93 

§PC— GERHANYsTMA^S  O^Pp/t 2  70^Hg7h3)i  CARCINOGEN  ^JAN939 
DEL— HUNGARY:  TWA  10  MG/M  3;  STE  L  40  MG/M3  JAN93 
0 EL -JAP AN: TWA  50  PPM  (270  MG/M3)  JAN93 

OEL-THE  NETHERLANDS :TWA  35  PPM  (190  MG/M3); STEL  100  PPM  JAN93 
DEL -THE  PHILIPPI NES: TWA  100  PPM  (535  MG/M 3)  JAN93 
OEL— POLAND :  TWA  50  MG/M3  JAN93  ,  . 

0 EL  — RUS S I A : T WA  50  PPMISTEL  10  MG/M3  JAN93  „  ,  . 

DEL -SWEDEN  :TWA  10  PPM  (50  MG/M3) » STEL  25  PPM  (140  MG/M3 )  JAN93 


JAN93 


CONTINUED  ON  NEXT  PAGE 


nd 

,  Cherme 

..  ^jhon#:  3238991301 
Far.  3238991311 


Spain 

AkJnch  Qumrxa 
Apt  de  Correos.  161 
28100  Alcobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimicia 
Via  GaBarate.  164 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland  Belgium  Czech  Republic  India 

Aldnch  Chemie  Aldrich  Chemie  Aldrich,  s.r.o.  AWrieh-Indta 

mdustriestrasse  25  K.  Cardijnplein  8  Krteikova.  27  &4M  58  Safdarjung  Enclave 

CH-9470  Buchs  B-2S8Q  Bomem  180  00  Prague-0  New  Oe*>«  110  029 

Telephone:  41617552723  Telephone:  3238991301  Telephone:  42224225285  Telephone:  91116886872 
F«:  41817567420  Fax:  3238991311  Fax:  42224224031  Fax:  91116886873 


France 

Aldrich- Chimie  S.a.r.1. 

LWe  D  Abeau  Oesnes 
B  P  701 

38297  St.  Quentm  FaBavier 
Cede* 

Telephone:  3374822800 
F.-nr  3374956808 


Japan 
Aldrich  Japan 
Kyodo  Bldg.  Shmkanda 
10  Kanda-Miktxacho 
Chiyoda-Ku.  Tokyo 
Telephone:  81332S801SS 
Fax:  81332S801S7 


Australia 
Aldrich  Chemicals 
Unit  2 

10  Aneoa  Ave. 

Castle  Ha.  NSW  2154 
Telephone:  6128999977 
Fax:  6128999742 


United  Kingdom 
Aldrich  Chemcai  Co.  Lid. 

The  Old  Brickyard.  New  Road 
G*ingham.  Dorset  SP8  4JL 
Telephone:  44747822211 
Fax:  44747823779 


Brazil 

AkJrich-BrazH 

Ftua  Sahara.  566-eonj.53 

01239-010  Sao  Paulo.  SP 

Telephone:  55112311866 

Fax:  55112579079 


Germany 

AWrieh-Chemie  GmbH  6  Co  KG 
Riedstrasse  2.  D-89555  Steinhekn 
Telephone:  497329970 
Fax:  4973291939 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box 355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  AUrichem 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  PAGE  7 


PRODUCT  »:  25140  2 

MF:  C2HCL3 


NAME: 


trichloroethylene. 


CUST#:  942742 
PO#:  013195/ AR 
99.5+%,  A.C.S.  REAGENT 


0 EL— THAI LAND: TWA  100  PPHtSTEL  200  PPM  JAN93 

OEL-UNITED*  KINGDOM:  TWA  100  PPM  A(^3\nREA3  cAeCK"ACGIHPTLVSKIN  JfN93 
DEL  IN  BULGARIA,  COLOMBIA,  JORDAN,  KOREA  CHECK  ACGIH  TLV 

S!bsSNRfL“T§EATLR{&oSSEN|-IilI?SS  EIRV'SI’IWWl  2  PPH/1H 

nioshHrelhto  waste°ane1thetic  GASES  AND  VAPORS-AIRICL  2  PPM/1H 

mSK^St^SS^IW!  Nis  251;  TNF  37699;  NOS  141?  TNE  *£6588 
NOES  1983:  HZD  73790,  NIS  189;  TNF  22994;  NOS  143,  TNE  39  8494,  TFE 

^SwoiH.-RLV  F34R  RAT 

EPABGEN^T0XSPR0GRAHT1988^SP0SITIVE:  MOUSE  SPOT  TEST;  SPERM 
EPARGFNETOrPRolRAM  1988,  POSITIVE:  S  CEREVISIAE  GENE  CONVERSION?  S 

EPA  GENETOX  PROGRAM  1988,  NEGATIVE.  DMELANOGASTER  SEX  LINKED  LETHAU 
ppA  GENETOX  PROGRAM  1983,  INCONCLUSIVE:  HISTIDINc  REVEKblUN  Ancs  icai 
EPA  TSC A  CHEMICAL  INVENTORY*  JUNE  1993 

E  S£  HQ-0680-034  5?8EHQ-09 82 -04  57 f 8 EHQ-09  79-0 310 
EPA  TSCA  SECTION  3(E)  STATUS  REPORT  BE  HQ-0578-0 146 

EPAETSCARTEST4Su1mISSI0N  (TSCATS)  DATA  BASE,  JULY  1994 

Si8IK  1022; 

NC^  1  CARCINCGENeIi!  HcAStt^A^ftSEAR  EVIDENCE: MOUSE 
NTP*  CARCINOGENS  SIS^STUDIES  ( GAVAGE) ? CLEAR  EVIDENCE: MOUSE 
NCI?  CARCINOGENS III*  BIOASSAY  (GAVAGE  );N0  EVIDENCE: RAT 
NTP1 CARCINOGENE SIS6 STUDIES  (GAVAGE) ; INADEQUATE  STUOY:RAT 
NC I^CARC INOGENESI S,STUDIE  S  (GAVAGE);  INADEQUATE  STUDIES :RAT 


CONTINUED  ON  NEXT  PAGE 


nd 

Chemie 

.one:  3238991301 
Fax  :  3238991311 


Spain 

Akjoch  Ouimca 
Apt.  de  Coneos.  161 
28100  AJcobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimieia 
Via  GaHaraie.  1$4 
20151  Milano 
Telephone:  33233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
Industriestrasse  25 
CH-3470  Bochs 
Telephone:  41817S52723 
Fax:  41817567420 


Belgium 
Aldrich  Cheinie 
K.  Cardijnplein  8 
8-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich.  s.f.O. 

Krizikova.  27 
160  00  Prague-8 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldrich- India 

04/158  Safdarjung  Enclave 
New  Dettf  1 10  029 
Telephone:  91116886872 
Fax:  91116886873 


France  Japan 

AkJnch-Chwnie  S.8.M.  Aldrich  Japan 

L*We  D’Abeau  Chesnes  Kyodo  Bldg  Shinkanda 

B  P.  701  10  Kanda-Mikurocho 

38297  St.  Ouentm  FaHavier  Chryoda-Ku.  Tokyo 

Cede*  Telephone:  81332580155 

Telephone:  3374822800  Fax:  81 3325801 S7 


Australia  United  Kingdom 

Aldrich  Chemicals  Aldrich  Chemical  Co.  Ud. 

Unit  2  The  Old  Brickyard.  New  Road 

10  Ane*a  Ave.  Gainflham.  Dorset  SP8  4JL 

Castle  H».  NSW  2154  Telephone:  4474782221 1 

Telephone:  6128999977  Fax:  44747823779 

Fax:  $128999742 


Brazil  Germany 

AJdrtch- Brazil  Aldrich-Chemie  GmbH  &  Co.KG 

Rua  Sahara,  S66-conj.S3  Riedstrasse  2.  P-89SS5  Sieoheim 

01239010  Sao  Paulo.  SP  Telephone:  497329970 
Telephone:  55112311066  Fax:  4973291939 

Fax:  55112579079 


Fax:  3374956808 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 
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PRODUCT  251402 

HF:  C2HCL3 


NAME: 


TRICHLOROETHYLENE? 


CUST#:  9427  42 
P0#:  013195/AR 
99.5+%?  A.C.S.  REAGENT 


THISTPRDDUCTTIS2SUBjlcT  TO  SARA  SECTION  313  REPORTING  REQUIREMENTS? 


SECTION  16. 


OTHER  INFORMATION- 


THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  Op||NOT  PURPORT  TO 
BE  ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE?  ALDRICH  SHALL  NOT  BE 
HELD  LI  ABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERMS  AND  CONDITIONS  OF  SALE? 


COPYRIGHT  1995  ALDRICH  CHEMICAL  CO 
LICENSE  GRANTED  TO  MAKE  UNLIMITED 


•APER*COPIES  FOR  INTERNAL  USE  ONLY, 


i 


•KJ 

Chemie 

.one:  3238991301 
Fax:  3238991311 


Spain 

Aldrich  Oonrica 
Apt.  tie  Corteos.  161 
28100  Alcobendas,  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  CMimicia 
Va  Gatarate.  1S4 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Akjrich  Chemie 
Industhestrasse  25 
CH-9470  BuChs 
Telephone:  41817S52723 
Fax:  41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardijnplein  8 
B-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich,  s.r.o. 

Krizikova.  27 
180  00  Prague-8 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldrich-  India 

84/158  Safdarjung  Enclave 
New  Delhi  110  029 
Telephone:  91116886872 
Fax:  91 116686873 


France  Japan  Australia  United  Kingdom  Brazil  Germany 

Aldrich- Chimie  SAd  AJdnch  Japan  AJdrch  Chemicals  Aldrich  Chemical  Co.  Ud.  AkJrich-Srazfl  Aldnch-Chemle  GmbH  &  Co. KG 

L  isle  D'Abeau  Chesnes  Kyodo  B»dg  Shinkanda  Unit  2  The  Old  Brickyard.  New  Road  Rua  Sahara.  566-conj.53  R«dstrasse  Z  D-89S55  Steinheim 

BP  701  10  Kanda-Mikurach©  lOAnellaAve.  Gttngham.  Oorset  SP®  4JL  01239-010  Sao  Paulo.  SP  Telephone:  497329970 

38297  St  Ouentn  FaHavier  Chiyoda-Ku.  Tokyo  Castte  H*.  NSW  2154  Telephone:  44747822211  Telephone:  55112311866  Fax:  4973291939 

Codex  Telephone:  813325801 55  Telephone:  6128999977  Fax:  44747823779  Fax:  55112579079 

Telephone:  3374822800  Fax:  81332580157  Fax:  6128999742 

Fax:  3374956808 
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****  MATERIAL  SAFETY  DATA  SHEET  ****  ****  MATERIAL  SAFETY  DATA 
SHEET  **** 

1 ,2,4-T  rimethvlbenzene,  98% 

73581  « 

****  SECTION  1  -  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  **** 
MSDS  Name:  1,2,4-Trimethylbenzene,  98% 


Pseudocumene 

Company  Identification:  Acros  Organics  N.V. 

Janssen  Pharmaceuticalaan  3a 
2440  Geel,  Belgium 

For  information  in  North  America,  call:  800— ACROS-Ol 

For  information  in  Europe,  call:  0032(0)  14575211 

For  emergencies  in  the  US,  call  CHEMTREC:  800-424-9300 

For  emergencies  outside  the  US,  call:  0032(0)  14575299 

****  SECTION  2  -  COMPOSITION,  INFORMATION  ON  INGREDIENTS  **** 


I 

CAS# 

j  Chemical  Name 

1 

% 

|  EINECS 

i 

95-63-6 

_  i  _  -  ~ 

|1,2, 4-TRIMETHYLBENZENE 

l 

1 

1  202-436 

Hazard  Symbols :  XN 


****  SECTION  3  -  HAZARDS  IDENTIFICATION  **** 

EMERGENCY  OVERVIEW 

Not  available. 

Target  Organs:  Central  nervous  system. 

Potential  Health  Effects 
Eye: 

Causes  eye  irritation.  Causes  redness  and  pain. 

Skin: 

Causes  skin  irritation.  May  be  absorbed  through  the  skin.  Causes 
redness  and  pain. 

Ingestion: 

Aspiration  of  material  into  the  lungs  may  cause  chemical 
pneumonitis,  which  may  be  fatal.  May  cause  central  nervous  system 
depression. 

Inhalation: 
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Harmful  if  inhaled. . Causes  respiratory  tract  irritation.  May  cause 
drowsiness,  unconsciousness,  and  central  nervous  system  depression 

Prolonged  or  repeated  skin  contact  may  cause  dermatitis.  May  cause 
anemia  and  other  blood  cell  abnormalities.  Prolonged  exposure  may 
produce  a  narcotic  effect.  Prolonged  or  repeated  exposure  may  caus 
nausea,  dizziness,  and  headache. 

****  SECTION  4  -  FIRST  AID  MEASURES  **** 


Eyes : 

Flush  eyes  with  plenty  of  water  for  at  least  15  minutes, 
occasionally  lifting  the  upper  and  lower  lids.  Get  medical  aid. 

Skin: 

Get  medical  aid.  Flush  skin  with  plenty  of  soap  and  water  for  at 
least  15  minutes  while  removing  contaminated  clothing  and  shoes 
Ingestion: 

Do  NOT  induce  vomiting.  Get  medical  aid.  Wash  mouth  out  with  water 
Inhalation: 

Remove  from  exposure  to  fresh  air  immediately.  If  not  breathing, 
give  artificial  respiration.  If  breathing  is  difficult,  give  oxyge 
Get  medical  aid. 

Notes  to  Physician: 

Treat  symptomatically  and  supportively. 

****  SECTION  5  -  FIRE  FIGHTING  MEASURES  **** 

General  Information : 

As  in  any  fire,  wear  a  self-contained  breathing  apparatus  in 
pressure-demand,  MSHA/NIOSH  (approved  or  equivalent),  and  full 
protective  gear.  Will  burn  if  involved  in  a  fire.  Flammable  Liguid 
Extinguishing  Media: 

Use  water  spray  to  cool  fire-exposed  containers.  In  case  of  fire  u 
water  spray,  dry  chemical,  carbon  dioxide,  or  chemical  foam. 
Autoignition  Temperature:  500aC  {  932.00aF) 

Flash  Point:  48aC  (  118.40aF) 

NFPA  Rating:  health-0;  flammability-2;  reactivity-0 
Explosion  Limits,  Lower:  .90  vol  % 

Upper:  6.40  vol  % 

****  SECTION  6  -  ACCIDENTAL  RELEASE  MEASURES  **** 

General  Information:  Use  proper  personal  protective  equipment  as  indica 

in  Section  8. 

Spills/Leaks : 

Absorb  spill  with  inert  material,  (e.g.,  dry  sand  or  earth),  then 
place  into  a  chemical  waste  container.  Remove  all  sources  of 
ignition .  Use  a  spark-proof  tool.  Provide  ventilation. 

****  SECTION  7  -  HANDLING  and  STORAGE  **** 


Handling : 

Use  only  in  a  well  ventilated  area.  Use  spark-proof  tools  and 
explosion  proof  equipment.  Avoid  breathing  dust,  vapor,  mist,  or 
gas.  Avoid  contact  with  skin  and  eyes.  Take  precautionary  measures 
against  static  discharges. 

Storage: 

Keep  away  from  sources  of  ignition.  Store  in  a  cool,  dry  place. 
Store  in  a  tightly  closed  container.  Flammables-area. 

****  SECTION  8  -  EXPOSURE  CONTROLS,  PERSONAL  PROTECTION  **** 


9/23/97 


10:44:44  AM 


ACC73581  -  Microsoft  Internet  Explorer 


Page  3  of  6 


Engineering  Controls : 

Use  adequate  ventilation  to  keep  airborne  concentrations  low. 

Exposure  Limits 


Chemical  Name  I 

i  _ 

ACGIH 

|  NIOSH 

- + - 

[OSHA  -  Final  P 
-  1  - - - - 

1,2,4 -TRIMETHYLBENZ I  none 

listed 

*  I  “ 

Inone  listed 

i 

Inone  listed 

ENE  1 

1 

1 

- + - 

OSHA  Vacated  PELs: 

1,2, 4-TRIMETHYLBENZENE: 

No  OSHA  Vacated  PELs  are  listed  for  this  chemical. 


Personal  Protective  Equipment 


Eyes :  * 

Wear  appropriate  protective  eyeglasses  or  chemical 
safety  goggles  as  described  by  OSHA's  eye  and  face 
protection  regulations  in  29  CFR  1910.133. 

Skin: 

Wear  appropriate  protective  gloves  to  prevent  skin 
exposure . 

Clothing: 

Wear  appropriate  protective  clothing  to  prevent  skin 
exposure . 

Respirators : 

Follow  the  OSHA  respirator  regulations  found  in  29CFR 
1910.134.  Always  use  a  NIOSH-approved  respirator  when 
necessary. 

****  SECTION  9  -  PHYSICAL  AND  CHEMICAL  PROPERTIES  **** 


Physical  State: 

Appearance: 

Odor: 

pH: 

Vapor  Pressure: 

Vapor  Density: 

Evaporation  Rate: 
Viscosity: 

Boiling  Point: 
Freezing/Melting  Point: 
Decomposition  Temperature: 
Solubility: 

Specific  Gravity/Density: 
Molecular  Formula: 
Molecular  Weight: 


Liquid 

Clear  colourless  liquid 

Aromatic 

Not  available. 

2.1  mbar  @  20aC 
4.15  (air=l) 

Not  available. 

Not  available. 

168aC  @  760.00mm  Hg 
-44aC 

Not  available. 

6  MG/100ML  (20aC) 

.8890g/cm3 

C9H12 

120.19 


****  SECTION  10  -  STABILITY  AND  REACTIVITY  **** 


Chemical  Stability: 

Not  available. 

Conditions  to  Avoid: 

Incompatible  materials,  ignition  sources. 
Incompatibilities  with  Other  Materials: 

Strong  oxidizing  agents. 

Hazardous  Decomposition  Products: 

Carbon  monoxide,  carbon  dioxide. 

Hazardous  Polymerization:  Has  not  been  reported. 
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****  SECTION  11  -  TOXICOLOGICAL  INFORMATION  **** 


RTECS# : 

CAS#  95-63-6:  DC3325000 
LD50/LC50 : 

CAS#  95-63-6:  Inhalation,  rat:  LC50  =18  gm/m3/4H;  Oral,  rat:  LD50 
5  gm/kg. 

Carcinogenicity : 

1,2,4-TRIMETHYLBENZENE  - 

Not  listed  by  ACGIH,  IARC,  NIOSH,  NTP,  or  OSHA. 

Epidemiology: 

No  data  available. 

Teratogenicity: 

No  data  available. 

Reproductive  Effects: 

No  data  available. 

Neurotoxicity: 

No  data  available.  * 

Mutagenicity: 

EPA: 

Other  Studies: 

No  data  available. 

****  SECTION  12  -  ECOLOGICAL  INFORMATION  **** 


Ecotoxicity : 

Invertebrate  toxicity: 
spp.  0.1  mol/ma/24H 

effects"  for  complete  information  (editor  :  M.L.  Richardson) 
Environmental  Fate: 

See  "The  dictionary  of  substances  and  their  effects"  for  complete 
information  (editor  :  M.L. Richardson) 

Physical/Chemical : 

Not  available. 

Other: 

Not  available. 


****  SECTION  13  -  DISPOSAL  CONSIDERATIONS  **** 

Dispose  of  in  a  manner  consistent  with  federal,  state,  and  local  regulations 
RCRA  D-Series  Maximum  Concentration  of  Contaminants:  Not  listed. 

RCRA  D-Series  Chronic  Toxicity  Reference  Levels:  Not  listed. 

RCRA  F-Series:  Not  listed. 

RCRA  P-Seri es:  Not  listed. 

RCRA  U-Series:  Not  listed. 

Not  listed  as  a  material  banned  from  land  disposal  according  to  RCRA. 

****  SECTION  14  -  TRANSPORT  INFORMATION  **** 


US  DOT 

Shipping  Name: 

Hazard  Class: 
UN  Number: 
Packing  Group: 

IMO 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 

I  AT  A 


FLAMMABLE  LIQUIDS,  N.O.S. 
(1,2,4 -TRIMETHYLBENZENE ) 

3 

UN1993 

III 

FLAMMABLE  LIQUID,  N.O.S. 

3.3 

1993 

III 
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Shipping  Name: 
Hazard  Class: 
UN  Number: 
Packing  Group: 
RID /ADR 

Shipping  Name: 
Dangerous  Goods  Code: 

UN  Number: 
Canadian  TDG 

Shipping  Name: 
Hazard  Class: 
UN  Number: 
Other  Information: 


FLAMMABLE  LIQUID,  N.O.S.* 

3 

1993 

III 

FLAMMABLE  LIQUID,  N.O.S. 

3(31C) 

1993 

COMBUSTIBLE  LIQUID  NOS  (TRIMETHYLBENZENE) 
3 

UN1993 
FP  48  C 


****  SECTION  15  -  REGULATORY  INFORMATION  **** 


FEDERAL 

TSCA  * 

CAS#  95-63-6  is  listed  on  the  TSCA  inventory. 

Health  &  Safety  Reporting  List 

CAS#  95-63-6:  Effective  Date:  April  29,  1983 

Chemical  Test  Rules  .  ,  M 

None  of  the  chemicals  in  this  product  are  under  a  Chemical  Test  Ru 

Section  12b  . 

None  of  the  chemicals  are  listed  under  TSCA  Section  12b. 

TSCA  Significant  New  Use  Rule 

None  of  the  chemicals  in  this  material  have  a  SNUR  under  TSCA. 

SARA 

Section  302  (RQ) 

None  of  the  chemicals  in  this  material  have  an  RQ.. 

Section  302  (TPQ) 

None  of  the  chemicals  in  this  product  have  a  TPQ*. 

SARA  Codes 

CAS  #  95-63-6:  acute,  chronic,  flammable. 

Section  313  . 

This  chemical  is  not  at  a  high  enough  concentration  to  be  reportab 

under  Section  313. 

No  chemicals  are  reportable  under  Section  313. 

Clean  Air  Act: 

This  material  does  not  contain  any  hazardous  air  pollutants. 

This  material  does  not  contain  any  Class  1  Ozone  depletors. 

This  material  does  not  contain  any  Class  2  Ozone  depletors. 

Clean  Water  Act: 

None  of  the  chemicals  in  this  product  are  listed  as  Hazardous 
Substances  under  the  CWA. 

None  of  the  chemicals  in  this  product  are  listed  as  Priority 
Pollutants  under  the  CWA. 

None  of  the  chemicals  in  this  product  are  listed  as  Toxic  Pollutan 
under  the  CWA. 

OS  HA: 

None  of  the  chemicals  in  this  product  are  considered  highly  hazard 
by  OSHA. 

STATE 

1, 2, 4 -TRIMETHYLBENZENE  can  be  found  on  the  following  state  right  to 
know  lists:  New  Jersey,  Pennsylvania,  Massachusetts. 

California  No  Significant  Risk  Level: 

None  of  the  chemicals  in  this  product  are  listed. 

INTERNATIONAL 

European  Labeling  in  Accordance  with  EC  Directives 
Hazard  Symbols:  XN 
Risk  Phrases: 
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Safety  Phrases: 

S  26  In  case  of  contact  with  eyes,  rinse  immediately 
with  plenty  of  water  and  seek  medical  advice. 

Canada 

CAS#  95-63-6  is  listed  on  Canada1 s  DSL/NDSL  List. 

CAS#  95-63-6  is  listed  on  Canada’s  Ingredient  Disclosure  List. 
Exposure  Limits: 

****  SECTION  16  -  ADDITIONAL  INFORMATION  **** 

Additional  Information: 

No  additional  information  available. 

MSDS  Creation  Date:  3/01/1994  Revision  #1  Date:  9/27/1996 

The  information  above  is  believed  to  be  accurate  and  represents  the  bes 
information  currently  available  to  us.  However,  we  make  no  warranty  of 
merchantability  or  any  other  warranty,  express  or  implied,  with  respect 
such  information,  and  we  assume  no  liability  resulting  from  its  use.  Us 
should  make  their  own  investigations  to  determine  the  suitability  of  th 
information  for  their  particular  purposes.  In  no  way  shall  Fisher  be  li 
for  any  claims,  losses,  or  damages  of  any  third  party  or  for  lost  profi 
or  any  special,  indirect,  incidental,  consequential  or  exemplary 
damages,  howsoever  arising,  even  if  Fisher  has  been  advised  of 
the  possibility  of  such  damages. 
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SECTION  1.  - 

PRODUCT  m  3  8762-2 


-  CHEMICAL  IDENTIFICATION-  - 
NAME:  VINYL  CHLORIDE*  99.5+% 


j 


SECTION  2*  _  COMPOSI TI ON/INFORMATIDN  ON  INGREDIENTS  - 

CAS  #:  79-01 -4 
MF:  C2H3CL 

SYMTakTE?g?LEE^C?L0?RHlIHTcE^0^CHEL8ER°IIHNEr!!l  'MSp  « 

VI?mCHLORIDN(GERHAN?Tl  JihYL  CHLORIDE  A  VINYL  CHLORIDeMcGIhIoSHA)  * 
VviOTLHCHLaRIOEf'^H  3ITEO  (OOT)»  VINYL  CMLORIOE  MOmjJER  * 

VINYL^  (CHLORURE  DE)  (FRENCH)  *  VINYL  C  HONOM-R  »  H 1NTLU  uhlukc*. 
(POLISH)  * 


SECTION  3. 


HAZARDS  IDENTIFICATION 


LABEL  PRECAUTIONARY  STATEMENTS 

DEE.NIT.ON, 

T8L8*OYEl8§AU?ION,GlNECCINTACTAWlfH  SKIN  AND  IF  SHALLOWED. 

?EaPu?SUsCK?IeH?ZRS??;tion. 

TARGET  ORGAN (S): 

LIVER 

BLOOD 

KlFpRAbAYEFROMSSOURCES  OF  IGNITION.  NO  SMOKING. 

TAKE  PRECAUTIONARY  MEASURES  AGAINST  STATIC  DISCHARGES.  .nuTr(r 
IN  CASE  OF  ACCIDENT  OR  IF  YOU  FEEL  UNWELL,  SEEK  MEDICAL  ADVICE 
IMMEDIATELY  (SHOW  THE  LABEL  WHERE  POSSIBLE). 

DO  NOT  BREATHE  FUMES. 


SECTION  4. 


FIRST-AID  MEASURES- 


CONTINUED  ON  NEXT  PAGE 


And 

Cbemie 

•or*  3238991301 
fwc:  3238991311 


Spain 

Aldrich  Quimica 
Apt.  de  Correos.  181 


Italy 

Aldrich  Chvnica 
Vis  Gatarate.  154 


28100  Aicobendas.  Madrid  20151  M«ano  _ 
Telephone:  3416619977  Telephone:  39233417340 


Fax:  3416619642 


Fax:  39238010737 


India 

Aklrich-IncSa 

84(158  Satdarjung  Enclave 
New  DeW  110  029 


France  Japan 

Atdrich-Chimie  S  Msl  Aldrich  Japan 

Lisle  D*Abeau  Cheanes  Kyodo  Bldg.  Shinkanda 

B.P.701  10  Kanda-Mikwacbo 

38297  St.  Quentin  FaRavier  Ovyoda-Ku.  Tokyo 


Switzerland  Belgium  Czech  Republic 

Aldrich  Cbemie  Aldrich  Chemie  Aldrich,  s.r.o. 

Industriestrasse  25  K.  Cardijnplein  8  Krtrttova.  27 

CH-9470  Buchs  8-2880  Bocnecn  PrB^f  01116886872 

T.wptw»«iei7SS2723  T^ohoo.:  323899130.  T«pto»^4aS28S 

Fax:  41817567420  Fax:  3238991311  Fax: 42224224031  Fax.  91116886873 

Brazil 

Aldrich-eram 


United  Kingdom 

Aldrich  Chemical  Co.  Ltd. 

The  OW  Brickyard.  New  Hoad  Rua  Sahara.  566-con).53 
GWingham.  Dorsal  SP8  4JL  01239-010  SaoPauto.SP 
Telephone:  4474782221 1 

Odax  STttSSmW  Telephone:  612899997?  Far  44747823779 

Telephone:  3374822800  Fax:  813325801S7  Fax:  6128999742 

Fax:  3374956808 


Australia 

Aldrich  Chemicals 

Unit  2 

10  AneBa  Ave. 

Caslie  m.  NSW  2154 


Tatephone:  55112311866 
Fax:  55112579079 


Germany 

AMrictvChemie  GmbH  &  Co. KG 

Riedstrasse  2, 0-89555  StainheWn 

Telephone:  497329970 
Fax:  4973291939 
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CUST#:  942742 
PO#:  101194AR 

PRODUCT  #:  387522  NAME:  VINYL  CHLORIDE,  99. 5*-* 

HF:  C2H3CL 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH 
AMOUNTS  OF  WATER  FOR  AT  LEAST  15  MINUTES  WHILE  REMOVING 
CLOTHING  AMD  SHOES. 

ASSURE  ADEQUATE  FLUSHING  OF  THE  EYES  BY  SEPARATING  THE  EYELIDS  i 
WITH  FINGERS. 

IF  INHALED,  REMOVE  TO  FRESH  AIR.  IF  NOT 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT, 

CALL  A  PHYSICIAM. 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATER  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN. 

DISCARD  CONTAMINATED  CLOTHING  AND  SHOES. 


BREATHING  GIVE 
GIVE  OXYGEN. 


COPIOUS 

CONTAMINATED 


ARTIFICIAL 


SECTION  5. - FIRE  FIGHTING  MEASURES  - - 

EXTINGUISHING  MEDIA 

USE  WATER  SPRAY  TO  COOL  FIRE-EXPOSED  CONTAINERS. 

SPECIAL  FIREFIGHTIN3  PROCEDURES 

DO  NOT  EXTINGUISH  BURNING  GAS  IF  FLOW  CANNOT  BE  SHUT  OFF  IMMEDIATELY. 
USE  WATER  SPRAY  OR  FOG  NOZZLE  TO  KEEP  CYLINDER  COOL.  MOVE  CYLINDER 
AWAY  FROM  FIRE  IF  THERE  IS  NO  RISK. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 

CONTAINER  EXPLOSION  MAY  OCCUR  UNDER  FIRE  CONDITIONS. 

FLAMMABLE  GAS. 

VAPOR  MAY  TRAVEL  CONSIDERABLE  DISTANCE  TO  SOURCE  OF  IGNITION  AND 
FLASH  BACK. 


SECTION  6.  -  ACCIDENTAL  RELEASE  MEASURES - 

EVACUATE  AREA  AND  KEEP  PERSONNEL  UPWIND. 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVE  S. 

SHUT  OFF  LEAK  1=  THERE  IS  NO  RISK. 

VENTILATE  THE  SPILL  SITE  THOROUGHLY  BEFORE  REENTERING. 

SECTION  7.  -  HANDLING  AND  STORAGE - 

REFER  TO  SECTION  8. 
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jne:  323899 1301 
Fa*.  323899131 1 


Spain 

Akjnch  Qutrruaj 
ApC  de  Corrects .  161 
28100  Aicobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimica 
Via  Ga  La  rate.  154 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
Industriestrasse  2$ 
CH-9470  Buchs 
Telephone:  41817552723 
Fax:  41817567420 


Belgium 

Aldrich  Chemie 
K.  CartJJnplein  8 
8-2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich.  s.r.o. 

Krizikova,  27 
180  00  Prague-8 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldrich-lndia 

B4/158  Safdarjung  Enclave 
New  Delhi  110  029 
Telephone:  91116886872 
Fax:  91116886873 


France  Japan  Australia  United  Kingdom  Brazil  Germany 

Aldrich-Chknle  S.a.r.t.  Aldrich  Japan  Aldrich  Chemicals  Aldrich  Chemical  Co.  Lid.  Akirich-Brazil  Akjrich-Chemle  GmbH  &  Co.KG 

Lisle  DAbeau  Chesnes  Kyodo  Btdg.  Shtnkanda  Uni*  2  The  Old  Brickyard,  New  Roed  Rua  Sahara.  566*»nJ.53  fiiedstrasse  2.  D-89555  Steinheim 

B.P.701  lOKanda-Mfeuracho  lOAneflaAve.  Giftngham.  Dorset  SP8  4JL  01239-010  Sao  Peuto.SP  Telephone:  497329970 

38297  St.  Quentin  FsBavier  Chlyoda-Ku.  Tokyo  Castle  Hd.  NSW  2154  Telephone:  44747822211  Telephone:  55112311866  Fax:  4973291939 

Cedex  Telephone:  81332580155  Telephone:  6128999977  Fax:  44747823779  Fax:  55112579079 

Telephone:  3374822800  Fax:  81332S80157  Fax:  6128999742 

Fax:  3374956808 
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aldrich  chemical  co. ,  Inc. 

P.O.  Box  35 5,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrich' 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


PRODUCT 
HF:  C2H3CL 


M  A  T  E  R  I  A  L 


337622  NAME: 


SAFETY  DATA 


VINYL  CHLORIDE,  99.5«-% 


SHEET 


CUST#:  942742 
P0»:  101194AR 


PAGE 


3 


SgCYigN  8»  ------  EXPOSURE  CONTROLS/PERSONAL 

SELF-CONTAINED  BREATHING  APPARATUS. 

CHEMICAL  SA=ETY  GOGGLcS. 

FACE  SHIELD  (8-1 MCH  MINIMUM). 

COMPAT  I3LE  CHEMI  CAL-RESISTANT  GLOVES. 
IMPERVIOUS  PROTECTIVE  CLOTHING. 

AVOID  PROLONGED^OR  REPEATED  EXPOSURE. 

WASH  THOROUGHLY  AFTER  HANDLING. 

CARCINOGEN. 

MUTAGEN. 

TOXIC. 

REPRODUCTIVE  HAZARD. 

SEVERE  IRRITANT. 

KEE?  AwIyTFROM  hIa?;  SPARKS,  AND  OPEN  FLAME. 
k^cT  RVIffil  dry  PLACE. 


PROTECTION-  - 

f 


SECTION  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


APPEARANCE  AND  OOOR 
COLORLESS  GAS 
BOILING  POINT:  -13.4 
MELTING  POINT:  -153.8 
FLASHPOINT  -78  1 F 
**  o  jL  0 

SPECIFIC  GRAVITY: 


C 

c 

0.911 


SECTION  10. 


STABILITY  AND  REACTIVITY 


STABTh!sYNATERUL  IS  STAS 

amMT a5Sy*HB8  HEAT. 

PROTECT  FROM  AIR 


ILIZED. 
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Mid 

Chamte 

one:  3238991301 
Far  3238991311 


Spain 

Aldrich  Outmica 
Apt.  do  Correos.  161 
28100  Alcobendas.  Madrid 
Telephone:  3416619977 
For  3416619642 


Italy 

Aldrich  Ctwmca 
Via  Galarate.  IS* 

20151  Milano 
Totephone:  39233417340 
Fox:  39238010737 


Switzerland 

Aldrich  Chemte 
Industriestrasse  25 
CH-9470  Buehs 
Telephone:  41 81 75S2723 
For  41817S67420 


Belgium 
Aldrich  Chemie 
K.  Cordijnptein  8 
B-2880  Bomom 
Totephone:  3238991X1 
Fax:  3238991311 


Czech  Republic 

Aldrich.  s.r.o. 

KrizUcov®.  27 
19000  Praguo-0 
Totephone:  42224225285 
For  42224224031 


India 


B4/158  Satdarjung  Enclave 
Now  Delhi  110  029 
Totephone:  91 1 16886872 
Fox:  91116886873 


France 

AWrich-Chtmie  S.a.r.1. 

LTste  CTAbeou  Chesnes 
B.P.701 

38297  St  Quentin  Fallavier 


Japan 

Aldrich  Japan 
Kyodo  Bldg.  Shmkanda 
10  Kanda-M*uracho 
Chiyoda-Ku.  Tokyo 
Tetephono:  81332S80155 
Fax:  813325801S7 


Australia 
Aldrich  Chemicals 
Unit  2 

10  Anefla  Avo. 

Costte  Hitt.  NSW  21S4 
Totephone:  6128999977 
Fox:  6128999742 


United  Kingdom 

Aldrich  Chemical  Co.  Lid. 

The  Old  Brickyard.  Now  Road 
©iinghom.  Dorset  SPB  4JL 
Totephone:  44747822211 
Far  44747823779 


Brazil 

AkJrich-Brazil 

Rua  Sahara.  566-eonj.S3 

01239-010  Soo  PaulO.SP 

Totephone:  SS1 1231 1866 

Fax:  55112579079 


Germany 

AkJrich-Chemte  GmbH  &  Co.KG 
RteCstraasa  2.  D-89SSS  Sfioheim 
Totephone:  497329970 
Far  4973291939 


Totephone:  3374822800 
Fax:  3374956808 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co.,inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (41 4)*273-3850  c_ 
TWX:  (910)  262-3052  Aldrich 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  PAGE  4 


CUST#:  942742 
P0#t  101194AR 

PRODUCT  337622  NAME:  VINYL  CHLORIDEt  99.5  +  % 

MF:  C2H3CL 


INCOMPATIBILITY  S 
HAY  REACT  WITH: 

CHEHICALLY  ACTIVE  METALS 

ALUMINUM 

AND  ITS  ALLOYS. 

COPPER 

NITROGEN  OXIDES 
SENSITIVE  TO  LIGHT 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

CARBON  MONOXIDE*  CARBON  DIOXIDE 
HYDROGEN  CHLORIDE  GAS 
PHOSGENE  GAS 

HAZARDOUS  POLYMERIZATION 

MAY  UNDERGO  AUTOPOLYMERIZATION. 

CONDITIONS  TO  AVOID 

HAY  POL YMERI ZE  ON  EXPOSURE  TO  LIGHT. 

HEAT 

OXIDIZING  AGENTS 
PEROXIOES 
OXYGEN 
MOISTURE 


SECTION  11. - TOXICOLOGICAL  INFORMATION - 

ACUTE  EFFECTS 

HARMFUL  IF  SWAL-OWED*  INHALED,  OR  ABSORBED  THROUGH  SKIN. 

CAN  CAUSE  SEVERE  FROSTBITE. 

CAUSES  SEVERE  IRRITATION. 

HIGH  CONCENTRATIONS  ARE  EXTREMELY  DESTRUCTIVE  TO  TISSUES  OF  THE  MUCOUS 
MEMBRANES  AND  UPPER  RESPIRATORY  TRACT,  EYES  AND  SKIN. 

HAY  BE  READILY  ABSORBED  THROUGH  SKIN. 

SYMPTOMS  OF  EXPOSURE  MAY  INCLUDE  BURNING  SENSATION,  COUGHING, 

HHEEZIN&t  LARYNGITIS,  SHORTNESS  OF  BREATH,  HEADACHE,  NAUSEA  AND 
VOMITI NG. 

CHRONIC  EFFECTS 
CARCINOGEN. 

MAY  ALTER  GENETIC  MATERIAL. 

MAY  CAUSE  REPRODUCTIVE  DISORDERS. 

TARGET  ORGAN (S): 


CONTINUED  ON  NEXT  PAGE 


India 

Aklnch-lndia 

B4/156  Safdarjung  Enclave 
New  Delhi  110  029 
Telephone:  91 1 16886872 
Fax:  91116886873 

France  Japan  Australia  United  Kingdom  Brad!  Germany 

Aldrich-Ownie  S-a.rJ.  Aidnch  Japan  Aldrich  Chemlcats  Aldrich  Chemical  Co.  Ltd.  Akjrich-Brazi  Aldrich -Chemie  GmbH  5  Co.KG 

Lisle  O'Abeau  Chesnes  Kyodo  8Mg.  Shinkanda  Unit  2  The  Old  Brickyard,  New  Road  Rua  Sahara,  566-conj.S3  Rtedstrasse  2.  D-895S5  Steloheim 

B.P.  701  lOKanda-MOturacho  lOAnelaAve.  Gillingham.  Doreet  SP8  4JL  01239-010  Sao  PaiAo.SP  Telephone:  497329970 

38297  St  Ouentin  FaBavier  CNyoda-Ku.  Tokyo  Castle  HM,  NSW  2154  Telephone:  44747822211  Telephone:  S51 1231 1866  Fax:  4973291939 

Cade*  Telephone:  81 332S801 55  Telephone:  6128999977  Fax:  44747823779  Fa*:  SS1 12579079 

Telephone:  3374822800  Fax:  81332580157  Fax:  6128999742 

Fur  3374956808 


nd  Spain 

Ctomfe  Aldrich  Ommea 

,*jne:  3236991301  Apt.  de  Correos.  161 

Fax:  3238991311  28100  Alcobendas.  Madrid 

Telephone:  3416619977 
Fax:  3416619642 


Italy  Switzerland 

Aldrich  Chimica  Aldrich  Cbemie 

Via  GaRarate.  154  Industriestrasse  25 

20151  Milano  CH-9470  Buchs 

Telephone:  39233417340  Telephone:  41817552723 
Fax:  39238010737  Fax:  41817567420 


Belgium  Czech  Republic 

Aldrich  Chemle  AJdrich.  s.r.o. 

K.  Cardijnplein  8  Krtzikovt.  27 

B-2880  Bomem  180  00  Prague-8 

Telephone:  3238991301  Telephone:  42224225285 
Fax:  323899131 1  Fax:  42224224031 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrich- 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  P  AGE  5 


PRODUCT  #:  337622 

HF:  C2H3CL 


NAME:  VINYL  CHLORIDE,  99.5+% 


CUST#: 
PO#: 


942742 

101I94AR 


DOWCC* 

HUTODJ 


1,239,82 


LIVER 
BLOOD 
BRAIN 

CENTRAL  NERVOUS  SYSTEM 
RTECS  NO:  KU96250DD 
ETHYLENE,  CH LORO- 
TOXICITY  DATA  ,  „ 

ORL-RAT  LD50:50DnHG/KG 
IHL-RAT  LC5DI18  PPH/15M 

TAR6IeNSEGORGANSAAND  SPECIAL  SENSES  (TUMORS) 

LUNG si A T HORA X°OR ^  RE  SP I RAT I  ON  ( TUMORS ) 

GASTROINTESTINAL  (TUMORS) 

LIVER  (TUMORS) 

BLOOD  (LYMPHOMA**  INCLUDING  HODGKIN'S  DISEASE) 

EFF  IcTS  **Ft£STES?^EP IDIDYHISf  SPERH  OUCT) 

ISfSfi  8S  PBHHR  IPS^fH^S’iHIJN'SglSLiTY) 

EFFECTS  ON  FERTILITY  (LITTER  SIZE) 

^gfc^elSSfe^RliacKEHBi'ralcftOSKELETAL  SYSTEM) 

TUHORIG=NIC  {=QJIVOCALNt8mORIGENIC  AGE  NT^Y*  RTECS  CRITERIA) 
ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES 
(RTECS)  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN  RTECS  FOR 
COMPLETE  INFORMATION. 


SECTION  12. - -  ; - 

DATA  NOT  YET  AVAILABLE. 


ECOLOGICAL  INFORMATION 


section  13.  -  —  —  -  —  —  -  —  —  disposal  considerations  - 

BURN  IN  A  CHEMICAL  INCINERATOR  EQUIPPED^ WITH  AN  AFTERBURNER  AND 
SCRUBBER  BUT  EXERT  EXTRA  CARE  IN  IGNITING  AS  THIS  MATERIAL  IS  HIGHLY 

0B3ERVELALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


CONTINUED  ON  NEXT  PAGE 


nd 

Chemie 

.one:  323899JX1 
Fax:  3238991311 


Spain  Italy 

Aldrich  Qtrimica  Aldrich  Chimica 

Apt.  do  Coffees.  161  Via  Gattaraie.  154 

28100  AJcobendas.  Madrid  20151  Milano 

Telephone:  3416619977  Telephone:  39233417340 

Fax:  3416619642  Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
Industriestrasse  25 
CH-9470  Bochs 
Telephone:  41817S52723 
Fax: 41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardjnplein  8 
0-2880  Bomem 
Telephone:  3238991X1 
Fax:  3238991311 


Czech  Republic 
Aldrich,  s.r.o. 
Kfteikova.  27 
180  00  Prague-8 
Telephone:  4222422 
Fax: 42224224031 


France  Japan 

Aldrich -Chi  mie  SaM.  Aldrich  Japan 

LTsle  D-Abeau  Chesoes  Kyodo  Bldg.  Shinkanda 

B  P  701  10  Kanda-Mtoracho 

38297  St  Quentin  Fatlavier  Chiyoda-Ku.  Tokyo 

Cedex  Telephone:  81332580155 

Telephone:  3374622800  Fax:  81332580157 


Australia 

Aldrich  Chemicals 
Unfl  2 

lOAneds  Ave. 
CasMHHI.  NSW  2154 
Telephone:  6128999977 
Fix  6128999742 


United  Kingdom 

Aldrich  Chemical  Co.  Lid. 

The  Old  Brickyard.  New  Road 
GMingham.  Dorset  SP8  4JL 
Telephone:  4474782221 1 
Fax:  44747823779 


Brazil 

Aldrich-Bfazil 
Rua  Sahara.  566-COnj.53 
01239-010  Sao  Pauto.SP 
Telephone:  S51 1231 1866 
Fax:  551 12579079 


Fax:  3374956808 


India 

Aldrich- tnda 

B4/158  Seldarjung  Enclave 
New  Delhi  110  029 
Telephone:  91116686872 
Fax:  91116886873 


Germany 

Akjrich-Chemie  GmbH  &  Co. KG 
Riedstrasse  2.  D-B9555  Sleinheim 
Telephone:  497329970 
Fax:  4973291939 


©chemists  helping  chemists  in  research  S.  industry 

aldrlch  chemical  co.,  Inc. 

n/o  r> _ ort  COVW  MCA 


P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850  - 

TVVX:  (910)  262-3052  Aldrich*" 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


material  safety  data  SHEET  PAGE  6 


PRODUCT  #: 
HF:  C2H3CL 


33  762; 


NAME:  VINYL  CHLORIDE*  99.5+% 


CUST#: 
PO#: 


942742 

10I194AR 


SECTION  14.  -  TRANSPORT  INFORMATION  -  - 

CONTACT  ALOR  ICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION- 


SECTION  15, 


REGULATORY  INFORMATION 


6,1693*91 

6,1693,91 

19,377,79 

19,377,79 

7,373,87 


TLV  AND  SOURCE 

FOR  VINYL  CHLORIDE:  ,  % 

ACGIH  TLV-TWA:  5  PPM  (13  MG/M 3) . 

OSHA  PEL:  8H  TWA  1  PPHI  CEILING  LIMIT:  5  PPM. 

REVIEWS,  STANDARDS,  AND  REGULATIONS 

ACGIH  TLV-CONFIRMED  HUMAN  CARCINOGEN  85INA8 

ACGIH  TLV-TWA  5  PPM  85INA8 

I  ARC  CANCER  REVIEW:  HUMAN  SUFFICIENT  EVIDENCE  IMEHDT 
I  ARC  CANCER  REVI EW :  ANIMAL  SUFFICIENT  EVIDENCE  IMEMDT 
IARC  CANCER  REVIEW: GROUP  1  IMSUDL 

HSHA  STANDARD- A I  R:TWA  200  PPM  (510  MG/M3) 

DSHA-CANCER1 SUSPECT  AGENT 

OEL-ARAB^EPUBLI^Of’eGYPT  :TWA  2.5  MG/M3  JAN93 
OcL-AUSTRALI A:TWA  5  PPM  (10  MG/M3 ) < C ARCI NOGEN  JAM93 
OEL— 9ELG IUH:  TWA  5  PPM  (13  MG/M3) ; CARCI NOGEN  JAN93^ 

OEL -CZ ECHOSL  OVAK IA :TWA  1 0  /M3 J STEL  30  M G/M3  J AN9 3 

OEL-DE NMARK:  TWA  1  PPM  (3  MG/H3) J CARCINOGEN  JAN93 

OEL-FI NLAND:  TWA  5  PPM  (15  MG/M3 ) *STEL  10  PPM  (30  MG/M3)JCAR  JAN93 

OEL-FRANCE:rWA  1  PPM  (3  HG/M3);  CARCI  NOGEN  JAN93 

OEL-GERMANY;  CARCINOGEN  JAN93 

OEL-HUNGARY:  STEL  10  MG/H 3 5 CARCINOGEN  JAN93 

OEL-JAPAN:STEL  2.5  PPM;  CARCINOGEN  JAN93 

OEL-THE  PHILIPPINe1:TWA950  PPM  (100  MG/M 3)  JAN93 
OEL-POLAND :T WA  30  MG/M3  JAN93  ,  . 

OEL- SWEDEN  :TWA  1  PPMMt2^5EHG/M3  )  ISITeP^PPH^I  1 3^HG?H3)  5  SKIN5C  AR  JAN93 

§iL:THAalTO?THATlVrHP(2.85Hl/H3)  J4M93  J‘N” 

OEL -TURKEY: TWA  500  PPM  (1300  MG/M3)  JAN93 
OEL-UNITED  KINGDOM: TWA  7  MG/M3  JAN93 


CONTINUED  ON  NEXT  PAGE 


.«ne:  3238991301 
Fax:  3238991311 


Spain 

Aldrich  Outmica 
Apt.  be  Correos,  161 
28100  Atoobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimica 
Via  Ganarate.  154 
201  SI  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
Industriestrasse  25 
CH-9470  Buchs 
Telephone: 418175S2723 
Fax:  41817567420 


Belgium 

Aldrich  Cham* 

K.  Cardijnpietn  8 
B-2880Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich.  s.r.o. 

Kiizkova.27 
180  00  Prague-8 
Telephone:  4222422S28S 
Fax:  42224224031 


India 

Aldrich-lndia 

B4/158  Setdarjung  Enclave 
New  DeM  110029 
Telephone:  91 1 16886872 
Fax:  91116886873 


France 

AXJrich-Chknie  S.a.r.1. 

Lisle  D'Abeau  Chesnes 
8.P.  701 

38297  SL  Quentin  FaAavier 
Cedex 

Telephone:  3374822800 
Fax:  3374956806 


Japan 
Aldrich  Japan 
Kyodo  BWg  SNnkanda 
10  Kanda-Wkuracho 
Chiyoda-Ku.  Tokyo 
Telephone:  81332S80155 
Fax:  81332S80157 


Australia 
Aldrich  Chemicals 
Unit  2 

10  Aneta  Ave. 

Castle  Hill.  NSW  21S4 
Telephone:  6128999977 
Fax:  6128999742 


United  Kingdom 
Aldrich  Chemical  Co.  Ltd. 

The  Old  Brickyard.  New  Road 
©Bingham.  Dorset  SP8  4JL 
Telephone:  4474782221 1 
Fax:  44747823779 


Brazil 
Aidrich-BraxU 
Rua  Sa&ara.  566-conj.S3 
01239-010  Sao  Paulo.SP 
Telephone:  S51 1231 1666 
Fax:  55112579079 


Germany 

AJdrieh-Chemie  GmbH  &  Co.KG 
Rledslrasse  2.  D-89555  Stelnheim 
Telephone:  497329970 
Fax:  4973291939 


j 


chemists  helping  chemists  in  research  &  industry 

aldrlch  chemical  co. ,  inc. 


P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldriche 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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PRODUCT  #:  337622 

HF:  C2H3CL 


NAME:  VINYL  CHLORIDE,  99.5+2 


CD  ST#: 
PO#: 


942742 

101194AR 


OEL  IN  BULGARIA,  COLOMBIA,  JORDAN,  KOREA  CHECK  ACGIH  TLV 

OEL  IN  NEW  ZEALAND,  SINGAPORE,  V IETNAMC HECK  ACGIH  JLV 

NIOSH  REL  TO  VINYL  CHLORIDE-AIR : CA  LOWEST  FEASIBLE  CONCENTRATION 

N0HSS1974:HHZ0976445;9NIS  22?  TNF  1459;  NOS  36 J  TNE  29836 

NOES  1983:  H ZD  76445;  HI S  20 ?  TNF  927*  NOS  34S  TNE  253641  TFE  11755 

epadgen°thx:,prosrah0i98!, (pos!tive!  c»rcinogen*!Ity-house/rai 
FPA  GENETOX  PROGRAM  19831  POSITIVE:  IN  VIVO  CYTOGENETICS-HUMAN 


histidine  reversion-ahes  test 

D  MELANOGASTER  SEX-LINKED  LETHAL 
S  CEREVISIAE  GENE  CONVERSION:  S 


NEGATIVE:  d  melanogaster-reciprocal 
NEGATIVE:  RODENT  DOMINANT  LETHAL;  MOUSE  SPOT 


EPA  GENETOX  PROGRAM  1983,  POSITIVE:  IN  VIVO  CYTOGENETICS-HUMAN 

E  PA  GENETOX1  PROGRAM  1988, "pOSIT IVE:  HISTIDINE  REVERSION-AHES  TEST 
EPA  GENETOX  PROGRAM  1989,  POSITIVE:  D  J!|LANOGASTER  SEX-LINKED  LETHAL 
EPA  GENETOX  PROGRAM  1983  ,  POSITIVE:  S  CEREVISIAE  GENE  CONVERSION.  S 

EPA^GENETOX* PROGRAM1 1988,  NEGATIVE:  D  MELANOGASTER-RECIPROCAL 

EP^GENETOX1  PROGRAM  1988,  NEGATIVE:  RODENT  DOMINANT  LETHAL;  MOUSE  SPO' 

EPASGENETOX  PROGRAM  1938,  NEGATIVE:  S  CEREVISI AE-HOMOZYGOSIS 
EPA  TSCA  CHEMICAL  INVENTORY,  JUNE  1993 
EPA  TSCA  SECTION  9(E)  STATUS  REPORT  „„ 

8EHQ-0680-0 345; 8EHQ-098 2-0457; 8EHQ-0379-0104 
EPA  TSCA  SECTION  8(E)  STATUS  REPORT  8EHQ-0986-0629 

EPAETSCARTESTAS'JBHISSION  (TSCATS)  DATA  BASE,  JANUARY  1994 
NIOSH  CURRENT  INTELLIGENCE  BULLETIN  28,  1978 

NTPS7THNANNDALAREP0RT°0n‘ CARCINOGENS,  1992  :* KNOWN  TO  BE  CARCINOGENIC 
THIS  PRODUCT ^IS  SUBJECT#TO  SARA  SECTION  313  REPORTING  REQUIREMENTS. 


SECTION  16. 


OTHER  INFORMATION* 


rup  ARflVF  TNFnPM ATI  ON  IS  BELIEVED  TO  BE  CORRECT  BUT  DDES  NOT  PURPORT  TO 
BEEALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERHS  AND  CONDITIONS  OF  SALE. 

CONTINUED  ON  NEXT  PAGE 
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or*:  3238991301 
F«:  3238991311 


Spain 

Aldrich  Quimica 
Apt.deCocreos.  161 
28100  AJcobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimica 
Via  Gattarate.  154 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
tndustriestrasse  2$ 
CH-9470  Bochx 
Telephone:  41817552723 
Fax:  41817567420 


Belgium 
Aldrich  Chemie 
K.  Cardiinplein  8 
8-2880  Bomem 


Czech  Republic 

Aldrich.  s.r.o. 
Kri2ikovm.  27 
180  00  Prague-8 


India 

Aldrich-tndia 

B4/1S8  Satdarjung  Enclave 
New  Delhi  110  029 


Telephone:  3238991301  Telephone:  42224225285  Telephone:  91116886872 


Aidrtch-Chimle  Sa.r.1. 

Lisle  D’Atoau  Oesnes 
8.P.  701 

38297  St.  Quentin  Falavter 
Cede* 

Telephone  :  3374822800 
Fax;  3374956808 


Japan 

Aldrich  Japan 
Kyodo  Bldg.  ShWcanda 
10  Kanda-MJtuiacho 
Chiyoda-Ku.  Tokyo 
Telephone:  81 332580 1S5 
Fax:  81332580157 


Australia 
Aldrich  Chemicals 
Unit  2 

10  Aneta  Ave. 

Castle  HJI.  NSW  2154 

Telephone:  $128999977 
Fax:  6128999742 


United  Kingdom 
Aldrich  Chemical  Co.  Ltd. 

The  Old  Brickyard.  New  Road 
Gafcngham.  Dorset  SP8  4JL 
Telephone:  44747822211 
Fax:  44747823779 


Brazil 

Aldrich-Brmzi 

Rua  Sahara.  S66-con}.53 

01239-010  Sao  Paulo.SP 

Telephone:  55112311066 

Fax:  551125790^9 


Germany 

AldrictvChemle  GmbH  &  Co.  KG 
Riedstrasse  2.  D-89S55  Sleinheim 
Telephone:  497329970 
Fax:  4973291939 


chemists  helping  chemists  in  research  &  industry 

Aldrich  chemical  co. ,  Inc. 

P.O.  Box  35 5,  Milwaukee,  Wisconsin  53201  USA 
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CUST#:  942742 
PO#:  101194AR 

PRODUCT  #:  337522  NAME:  VINYL  CHLORIDE*  99.5+X 

HP:  C2H3CL 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichs 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


COPYRIGHT  1994  ALDRICH  CHEMICAL  CO,  INC. 

LICENSE  GRANTED  TO  HAKE  UNLIMITED  PAPER  COPIES  FOR  INTERNAL 


ONLY- 


Belgium  Czech  Republic  India 

Aldrich  Chemie  Aldrich,  s.r.o.  Aldrich-lndia 

K.  Cardijnplein  6  Kitefcova.  27  B4/I58  Satdarjung  Enclave 

B-2900  Bomem  180  00  Prague-8  New  DeW  110  029 

Telephone:  3238991301  Telephone:  4222422S285  Telephone:  911 16886872 
Fax:  3238991311  Fax:  42224224031  Fax:  91 116886873 

France  Japan  Australia  United  Kingdom  Brazil 

AJdrich-Chhnle  Sa.rJ.  Aldnch  Japan  Aldrich  Chemicals  Aldrich  Chemical  Co.  Ltd  Aldrich-e^art 

Lisle  D'Abeau  Chesnes  Kyodo  Bldg.  Shinkanda  Unit  2  The  OW  Brickyard.  New  Road  Rue  Sahara.  586-con}  53 

B.P.  701  lOKanda-Mikuracho  lOAnellaAve.  GBhngham,  Dorset  SP8  4JL  01239-010  Sao  PatAo.SP 

38297  St.  Quentin  Fallavier  Chiycda-Ku.  Tokyo  Castle  Hdl.  NSW  2154  Telephone:  4474782221 1  Telephone:  SS1 1231 1866 

Cedes  Telephone:  81332S80155  Telephone:  6128999977  Fax:  44747823779  Fax:  551 12S79079 

Telephone:  3374822800  Fax:  81332S80157  Fex:  6128999742 

Fax:  3374956808 


Germany 

AkSrich-Chemle  GmbH  &  Co.KG 
Rledstrarae  2.  0^9555  Stelnheim 
Telephone:  497329970 
Fax:  4973291939 


vid 

Chemie 

.woe:  3238991301 
Fax:  323899131 1 


Spain 

Aldrich  Quimica 
Apt  de  Correos.  161 
28100  Alcobendas.  Madrid 
Telephone:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  Chimica 
Via  GaSarate.  154 
20151  MUano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Chemie 
industriestrasse  25 
CH-9470  BuChs 
Telephone:  41817SS2723 
Fax:  41817567420 
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Material  Safety  Data  Sheet 


Mallinckrodt  Chemical  Inc . 

P.0.  Box  800  „  , 

Paris ,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 


Effective  Date:  07-17-91  Supersedes  02-16-89 


PRODUCT  IDENTIFICATION: 


Synonyms:  Dimethyl  benzene,  xylol 
Formula  CAS  No.:  1330-20-7 
Hazardous  Ingredients: 

Xylene  isomers  p,m,o  100-41-4  Ethyl 

benzene  (17%) 

PRECAUTIONARY  MEASURES 


DANGER!  HARMFUL  OR  FATAL  IF  SWALLOWED.  HARMFUL  IF  INHALED.  VAPOR  HARMFUL. 
FLAMMABLE!  AFFECTS  CENTRAL  NERVOUS  SYSTEM.  CAUSES  IRRITATION. 

Keep  away  from  heat,  sparks  and  flame. 

Avoid  contact  with  eyes,  skin  and  clothing. 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Avoid  breathing  vapor. 

Wash  thoroughly  after  handling. 

EMERGENCY  FIRST  AID 


Molecular  Weight:  106.17 
Chemical  Formula:  C8H10 


Aspiration  hazard.  If  swallowed,  do  not  induce  vomiting.  Call  a  physician 
immediately.  If  inhaled,  te^ve  to  fresh  air.  If  not  breathing  gave  ertrfrotel 
respiration.  If  breathing  is  difficult,  give  oxygen.  In  case  of  contact, 
immediately  flush  eyes  or  skin  with  plenty  of  water  for  at  least  15  minutes . 

In  all  cases  call  a  physician. 

SEE  SECTION  5. 


Physical  Data 


SECTION  1 


Appearance : 
Odor: 


Clear,  colorless  liquid. 
Characteristic  odor. 


Solubility:  Insoluble  in  water. 

Boiling  Point:  137-140  C  (279-284  F) 
Melting  Point:  -25  C  (-13  F) 

Specific  Gravity:  0.86 


Vapor  Density  (Air=l)  :3.7 

Vapor  Pressure  (mm  Hg) :8  @  20  C  (68  F) 

Evaporation  Rate: (Butylacetate  = 

1)  0.7 


NFPA  Ratings:  Health:  2  Flammability:  3  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Information 


Fire: 


Explosion: 


Flammable.  Flashpoint:  26.2  C  (79 

F)  (TCC)  (Minimum)  Autoignition:  ca.  463.8  C  (867 

F)  .  Flammable  limits  in  air,  volume  %  (1. 0-7.0). 

Above  flash  point,  vapor-air  mixtures  are 
explosive  within  flammable  limits  noted  above. 
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Fire  Extinguishing  Media:  Dry  chemical,  foam  or  carbon  dioxide.  Water 

spray  may  be  used  to  keep  fire  exposed  containers 
cool . 

Special  Information:  In  the  event  of  a  fire,  wear  full  protective 

clothing  and  NIOSH- approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode.  Vapors  can  flow  along  surfaces  to  distant 
ignition  source  and  flash  back. 


Reactivity  Data 


SECTION  3 


Stability: 


Stable  under  ordinary  conditions  of  use  and 
storage. 


Hazardous  Decomposition 

Products:  Involvement  in  a  fire  causes  formation  of  carbon 

monoxide  and  unidentified  organic  components.  . 

Hazardous  Polymerization:  This  substance  does  not  polymerize. 


Incompatibilities  : 


Strong  oxidizers,  heat  and  sources  of  ignition. 


Leak/Spill  Disposal  Information  SECTION  4 

Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Handling 
equipment  must  be  grounded  to  prevent  sparking .  Clean-up  personnel  require 
protective  clothing  and  respiratory  protection  from  vapors .  Dike  spill .  Contain 
and  recover  liquid  when  possible.  Disposal:  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber ,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer! 

Reportable  Quantity  (RQ)  (CWA/CERCLA)  :  1000  lbs. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure/Health  Effects 


Inhalation: 


Ingestion: 


Skin  Contact: 


Eye  Contact: 


Inhalation  of  vapors  maybe  irritating  to  the  nose 
and  throat.  Inhalation  of  high  concentrations  may 
result  in  nausea,  vomiting,  headache,  ringing  in 
the  ears,  and  severe  breathing  dif f iculties  which 
may  be  delayed  in  onset.  Substemal  pain,  cough, 
and  hoarseness  are  also  reported.  High  vapor 
concentrations  are  anesthetic  and  central  nervous 
system  depressants. 

Ingestion  causes  burning  sensation  in  mouth  and 
stomach,  nausea,  vomiting  and  salivation.  Minute 
amounts  aspirated  into  the  lungs  can  produce  a 
severe  hemorrhagic  pneumonitis  with  severe 
pulmonary  injury  or  death. 

Skin  contact  results  in  loss  of  natural  oils  and 
often  results  in  a  characteristic  dermatitis. 

Vapors  can  cause  irritation.  Splashes  are  toxic  to 
eye  tissue.  Hemorrhagic  inflamatory  lesions  may 
develop . 

Chronic  inhalation  can  cause  headache,  loss  of 
appetite,  nervousness  and  pale  skin.  Repeated  or 
prolonged  skin  contact  may  cause  a  skin  rash. 
Repeated  exposure  of  the  eyes  to  high 


Chronic  Exposure: 


Aggravation  of 
Pre-existing  Conditions: 
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concentrations  of  vapor  may  cause  reversible  eye 
damage . 


Persons  with  pre-existing  skin  disorders  or  eye 
problems ,  or  impaired  liver,  kidney  or 
respiratory  function  may  be  more  susceptible  to 
the  effects  of  the  substance. 


B.  FIRST  AID 


Inhalation: 

If  inhaled,  remove  to  fresh  air.  If  not  breathing,  give 
artificial  respiration.  If  breathing  is  difficult,  give 
oxygen.  Call  a  physician. 

Ingestion: 

Aspiration  hazard.  If  swallowed,  get  immediate  medical 
attention.  Vomiting  may  occur  spontaneously,  but  DO  NOT 
INDUCE!  If  vomiting  occurs,  keep  head  below  hips  to 
prevent  aspiration  into  lungs. 

Skin  Exposure: 

Remove  any  contaminated  clothing .  Wash  skin  with  soap( 
or  mild  detergent  and  water  for  at  least  15  minutes. 

Get  medical  attention  if  irritation  develops  or 
persists . 

Eye  Exposure: 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 

C.  TOXICITY 

(RTECS,  1986) 

Xvlene-Oral  rat  LD50:  4300  mg/kglnhalation  rat  LC50:  5000  ppm/4HIrritation  eye 
rabbit i  87  mg  mildSkin  rabbit  500  mg/24  maderatereproductive  effects 
cited. Ethyl  benzene:  Oral  rat  LD50:  3500  mg/KgSkm  rabbit  LD50:  17800 
mg /Kgmutat ion  data  citedreproduction  data  cited. 

Occupational  Control 

Measures  SECTION  6 

Airborne  Exposure  Limits:  -OSHA  Permissible  Exposure  Limit  (PEU :100ppin 

(TWA)  150  ppm  (STEL)  xylene  100  ppm  (TWA)  125  ppm 
(STEL)  ethyl  benzene  -ACGIH  Threshold  Limit  Value 
(TLV)  :  100  ppm  (TWA)  150  ppm  (STEL)  xylene  100 
ppm  (TWA)  125  ppm  (STEL)  ethyl  benzene 

Ventilation  System: 

A  system  of  local  and/or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits.  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details . 

Personal  Respirators 
(NIOSH  Approved) 

If  the  TLV  is  exceeded  a  full  facepiece  chemical 
cartridge  respirator  may  be  worn  up  to  the 
maximum  use  concentration  specified  by  the 
respirator  supplier.  Alternatively,  a  supplied 
air  full  facepiece  respirator  or  airlined  hood 
may  be  worn.  Use  explosion-proof  equipment. 

Skin  Protection: 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate,  to  prevent  skin  contact. 

Eye  Protection: 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
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material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  area. 

Storage  and  Special  Information  SECTION  7 

Protect  against  physical  damage.  Store  in  a  cool,  dry  well -ventilated  location, 
away  from  any  area  where  the  fire  hazard  may  be  acute.  Outside  or  detached 
storage  is  preferred.  Separate  from  oxidizing  materials.  Containers  should  be 
bonded  and  grounded  for  transfers  to  avoid  static  sparks.  Storage  and  use  areas 
should  be  No  Smoking  areas.  Use  non- sparking  type  tools  and  equipment.  EMPTY 
CONTAINERS:  Can  contain  explosive  vapors.  Do  Not  attempt  to  clean  since 
residue  is  difficult  to  remove.  Do  not  pressurize,  cut,  weld,  braze,  solder, 
drill,  grind  or  expose  such  containers  to  heat,  sparks,  flame,  static 
electricity  or  other  sources  of  ignition:  they  may  explode  and  cause  injury  or 
death. 

***************************** ***★**★******************************★**+******** 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose .  MALLINCKRODT  MAKES  NO  REPRESENTATIONS , 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
****** ******************************************************************* ****** 
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Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 


Acute  Chronic 

Fire  Pressure 

Reactive 

X  X 

X 

SARA  Sec.  313 

SARA  EHS 

Chemicals 

CERCLA 

RCRA 

Product  or  Components 
of  Product : 

Sec. 

RQ 

302 

TPQ 

Name 

List 

Chemical 

Category 

Sec. 103 
RQ  lbs 

Sec. 

261.33 

XYLENE 

Xylenes  (1330-20-7)  83% 

No 

No 

Yes 

No 

No 

No 

Ethyl  benzene  (100-41-4) 
17% 

No 

No 

Yes 

No 

NO 

No 

SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 


SARA  Section  302  EHS  TPQ : 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  {*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 
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SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 


PPP PT iq3  * 

Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 


RCRA  • 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  and  toxic  under  40  CFR  261.33 
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PTI  Demonstration  Final  Work  Plan 
NAS  North  Island,  Site  9 
Contract  N47408-97-C-021 5 

APPENDIX  B 

SECTION  2  PTI  DEMONSTRATION  SYSTEM  MSDS  SHEET  INDEX 

2.1  Reactant  Panel  Chemicals 

2.1.1  Alumina 

2.1.2  Calcium  Carbonate 

2.1.3  Calcium  Chloride 

2.1.4  Calcium  Hydroxide 

2.1.5  Calcium  Oxide 

2.1.6  Calcium  Sulfate 

2.1.7  Fiber  Glass 

2.1.8  Fondue  Cement 

2.1.9  Portland  Cement 

2.2  Scrubber  Solution  Chemicals 

2.2.1  Liquid  Caustic  Soda 

2.2.2  Sodium  Carbonate 

2.2.3  Sodium  Chloride 

2.2.4  Sodium  Hydroxide 

2.2.5  Sodium  Hypochlorite 

2.3  Potential  Reactor  Created  Chemicals 

2.3.1  Carbon  Dioxide 

•  2.3.2  Carbon  Monoxide 

2.3.3  Carbonyl  Chloride  (Phosgene) 

2.3.4  Chlorine 

2.3.5  Germicidal  Ultraviolet  Lamps  including  Ozone  Generation 

2.3.6  Hydrogen  Chloride 

2.3.7  Hydrochloric  Acid 

2.4  Other  Chemicals 

2.4.1  Antifoam  Agent 

2.4.2  Compressed  Nitrogen 

2.4.3  Isopropyl  Alcohol  Cleaning  Solution 


m  C-E  Minerals 


C-E  Minerals 

901  East  Eighth  Avenue 
King  ot  Prussia.  PA  19406 
Phone:  215-265-6880 
FAX:  215-337-7163 
TWX:  510-660-2058 
Cable:  SAMRAK 


FUSED  WHITE  ALPHA  ALUMINA 
MANUFACTURER:  c-E  Minerals 

ADDRESS :  P.0.  Box  37 

Andersonville,  GA  31711 
Phone:912-924-7170 


SECTION  I.  MATERIAL  IDENTIFICATION  - - 

MATERIAL  NAME:  FUSED  WHITE  ALPHA  ALUMINA 
TYPES:  Sires  range  from  2"  X  Down  to  Powders. 

DESCRIPTION:  Fused  White  Alpha  Alumina  generally  contains  99Z  alumina. 


SFr.TTON  II.  INGREDIENTS  AND  HAZARDS, 


INGREDIENT  NAME 


Listed  as  a  Carcinogen  in  NTP 
I ARC  or  OSHA  1910(r)  specify 


ALPHA  ALUMINA  1344-28-1  >99* 

The  PEL(OSHA)  for  this  material  is  5.0  mg/m3  respirable  dust. 
The  TLV(ACGIH)  for  this  material  is  10.0  mg/m3  total  dust. 

Remaining  components  not  determined  hazardous. 


Appearance  and  odor:  White  in 

Boiling  Point:  NA 

Vapor  Pressure:  NA 

Water  Solubility  (X):  SLIGHT 
Vapor  Density  (Air»l):NA 
LD50/LC50:  NA 


color*  No  odor. 

Evaporation  Rate: 

Specific  Gravity  (vater«l) 
Melting  Point: 

X  Volatile  by  Wt: 

PH  (10X  Sol.): 


NA 

3.9 

+3600  DEG.  F. 

NA 

NA 


grrTTDN  TV,  FIRE  AND  EXPLOSION  DATA 


Unusual  fire  or  explosion  hazard: 
This  product  is  non -combustible, 
surrounding  area. 


NONE 

Use  extinguishing  media  appropriate  to  the 


NA  -  NOT  AVAILABLE  -  NOT  APPLICABLE 


SECTION  V.  REACTIVITY  DATA _ 

This  material  is  stable  under  ordinary  conditions.  Incompatible 
with  Chlorine  Trifluoride. 


SECTION  VI.  HEALTH  HAZARD  DATA _ _ 

ROUTES  OF  ENTRY:  Inhalation 

ACUTE  HEALTH  EFFECTS:  Transitory  upper  respiratory  physical  irritation. 
CHRONIC  HEALTH  EFFECTS:  Excessive  inhalation  (above  PEL/TLV)  of  product 
dusts  over  long  periods  of  time  may  cause  industrial  bronchitis,  reduce 
breathing  capacity,  and  lead  to  increased  susceptibility  to  other 
respiratory  disease. 

MEDICAL  CONDITIONS  THAT  MAY  BE  AGGRAVATED:  Pre-existing  chronic  lung 
conditions  such  as,  but  not  limited  to,  bronchitis,  emphesema  and  asthmaf. 
INHALATION:  Congestion  of  the  throat,  nasal  passages  and  upper  respiratory 
system. 

EYES:  Temporary  physical  irritation.  INGESTION:  N/A 

SKIN  CONTACT:  N/A 

FIRST  AID/EMERGENCY  PROCEDURES 

INHALATION:  Remove  to  fresh  air.  EYES:  Flush  with  water. 

INGESTION:  N/A  SKIN  CONTACT:  N/A 


SECTION  VII.  SPILL.  LEAK  AND  DISPOSAL 

In  case  of  major  spills,  provide  ventilation.  Cleanup  personnel  need 
protection  against  eye  contact,  inhalation  of  dust,  and  prolonged  skin  contact. 
Pick  up  spills  taking  care  to  avoid  raising  dust  clouds  (use  vacuum  where 
necessary) . 

DISPOSAL:  Non-Biodegradable  -  Use  solid  waste  disposal  common  to  landfill 
type  operation  or  similar  disposal. 


SECTION  VIII.  SPECIAL  PROTECTION  INFORMATION 

Provide  adequate  general  and  local  exhaust  ventilation  to  meet  PEL  requirements. 
Provide  workers  with  dust  respirators  for  use  in  emergency  or  non-routine 
situations  where  dust  levels  may  exceed  PEL.  A  NIOSH  approved  half  face  piece 
respirator  can  be  used  for  exposures  up  to  10X  PEL.  For  exposure  up  to  100X  PEL 
use  full  face  piece  respirator  with  replaceable  dust  filter.  Higher  exposures 
need  an  approved  air  supplied  respirator. 


SECTION  IX.  SPECIAL  PRECAUTIONS  &  COMMENTS 

Keep  dust  in  work  area  at  a  minimum  and  maintain  air  concentration  of  dust  as 
far  below  PEL  as  feasible.  Use  good  housekeeping  techniques,  such  as  vacuuming 
and  wet  sweeping  to  remove  collected  dust  and  prevent  formation  of  dust  clouds. 
Avoid  inhalation  of  dust.  Avoid  eye  contact  with  materials. _ 

Although  reasonable  care  has  been  taken  in  the  preparation  of  the  information 
contained  herein,  C-E  Minerals,  Inc.  extends  no  warranties,  makes  no  repre¬ 
sentation  and  assumes  no  responsibility  as  to  the  accuracy  or  suitability  of 
such  information  for  application  to  purchaser's  intended  purposes  or  for 
consequences  of  its  use. 
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Mallinckrodt  Chemical  Inc. 

P . O .  Box  800 

Paris,  Kentucky  40362 


Emergency  Telephone  Number 
314-539-1600 


Effective  Date:  04-06-89  Supersedes  11-20-85 
PRODUCT  IDENTIFICATION: 

Synonyms:  Carbonic  acid  calcium  salt;  calcite;  aragonite 

Formula  CAS  No.:  471-34-1  Molecular  Weight:  100.09 

Hazardous  Ingredients:  Calcium  carbonate  Chemical  Formula:  CaC03 

PRECAUTIONARY  MEASURES 


CAUTION!  NUISANCE  DUST.  ji 

skin,  eyes  and  clothing. 

‘  emergency  first  aid 


SEE  SECTION  5. 

Physical  Data  SECTION  1 


Appearance :  Fine  white  powder. 

Odor:  Odorless. 

Solubility:  0.001  gm  in  100  ml  water, 

Boiling  Point:  Not  applicable. 

Melting  Point:  Decomposes  @  825  C 

Specific  Gravity:  2.7  -  2.95 


soluble  in  dilute  acids. 

Vapor  Density  (Air=l)  :No  information 

found. 

Vapor  Pressure  (mm  Hg)  :No  information 

found. 

Evaporation  Rate:No  information 
found. 


Fire  and  Explosion 

Information 

Fire: 

Explosion: 

Fire  Extinguishing  Media: 


SECTION  2 


Not  considered  to  be  a  fire  hazard. 

Not  considered  to  be  an  explosion  hazard. 


Use  any  means  suitable  for  extinguishing 
surrounding  fire. 


n  the  event  of  a  fire,  wear  full  protective 
ilothing  and  NIOSH-approved  self-contained 
>reathing  apparatus  with  full  facepiece  operate 
Ln  the  pressure  demand  or  other  positive  press 
node . 


'ecial  Information : 


Reactivity  Data 
"'-ability: 


SECTION  3 
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Stable  under  ordinary  conditions  of  use  and 
storage . 

Hazardous  Decomposition 

Products:  When  heated  to  decomposition  (825  C)  ,  emits 

calcium  oxide  fumes  and  liberates  carbon  dioxide. 

Hazardous  Polymerization:  Will  not  occur. 

Incompatibilities:  Acids,  fluorine,  magnesium  with  hydrogen. 

Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Clean-up  personnel  may  require  respiratory 
protection  from  dust.  Spills:  Sweep  up  and  containerize  for  reclamation  or 
disposal.  Vacuuming  or  wet  sweeping  may  be  used  to  avoid  dust  dispersal. 
Disposal:  Whatever  cannot  be  saved  for  reclamation  may  be  delivered  to  an 
approved  waste  disposal  facility. 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure /Health  Effects 


Inhalation: 


gestion: 
Skin  Contact: 
Eye  Contact: 


Chronic  Exposure: 

Aggravation  of 
Pre-existing  Conditions: 

B.  FIRST  AID 


Inhalation:  Remove  to  fresh  air.  Get  medical  attention  for  any 

breathing  difficulty. 

Ingestion:  If  large  amounts  were  swallowed,  give  water  to  drink 

and  get  medical  advice. 

Skin  Exposure:  Wash  exposed  area  with  soap  and  water.  Get  medical 

advice  if  irritation  develops . 

Eye  Exposure:  Wash  thoroughly  with  running  water.  Get  medical  advice 

if  irritation  develops. 

C.  TOXICITY  (RTECS,  1986) 


No  LD50/LC50  information  found  relating  to  normal  routes  of  occupational 
qposure . 

Occupational  Control  Measures  SECTION  6 


Airborne  Exposure  Limits:  -OS HA  Permissible  Exposure  Limit  (PEL):  15  mg/ m3 

total  dust,  5  mg/m3  respirable  dust  -ACGIH 


Excessive  concentrations  of  a  nuisance  dust  may 
cause  nuisance  condition  such  as  coughing, 
sneezing,  and  nasal  irritation. 

Non- toxic. 

Not  expected  to  be  a  hazard. 

No  information  found,  but  presumed  to  cause 
mechanical  irritation. 

Excessive  oral  doses  may  produce  alkalosis . 

No  information  found. 


V  nation  System: 


Personal  Respirators 
(NIOSH  Approved) 


Skin  Protection: 
Eye  Protection: 
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Threshold  Limit  Value  (TLV) :  10  mg/m3  total  dust 
containing  no  asbestos  and  <  1%  crystalline 
silica 

A  system  of  local  and/or  general  exhaust  is 
recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits.  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  -Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  tor 
details . 


If  the  TLV  is  exceeded,  a  half  mask  chemical 
cartridge  respirator  may  be  worn  up  to  ten  times 
the  TLV  or  the  maximum  use  concentration 
specified  by  the  respirator  supplier,  whichever 
is  less. 


Gloves  and  lab  coat,  apron  or  coveralls.  * 

Use  chemical  safety  goggles .  Contact  lenses 
should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 

quick-drench  facilities  in  work  area. 


Storage  and  Special  information  SECTION  7 

Keep" lii" a" tightly  closed  container,  stored  in  a  cool,  dry,  ventilated  area. 
Protect  against  physical  damage. 

t^Sf  o^oHust  exercLe°S^  ind^^  . 

LCCAR 

Addendum  to  Material  Safety  Data  Sheet 


REGULATORY  STATUS 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 


Acute  Chronic  Fire  Pressure 


X 


Product  or  Components 
Product: 


SARA  EHS 
Sec.  302 
RQ  TPQ 


SARA  Sec.  313 
Chemicals 
Name  Chemical 
List  Category 


CALCIUM  CARBONATE 
(471-34-1) 


No  No  No 


NO 


Reactive 


CERCLA  RCRA 
Sec. 103  Sec. 

RQ  lbs  261.33 


No  No 
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SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  3S5. 
i  A  Section  302  EHS  TPQ: 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 

SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

CERCLA  Sec.  103 : 

Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Superfund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 

RCRA: 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes  ' 
designated  as  acute  hazards  and  toxic  tinder  40  CFR  261.33 


LCCAR 


CALCIUM  CARBONATE 


'te:  04*18-86  Supersedes  09-05-85 


Material  Safety  Data  Sheet 
for 

Calcium  Hydroxide 
_ IM  Mip  M  ^ _ _ 

Section  I  -  Identity 


Manufacturer's  name  and  address:  Ash  Grove  Cement  Company 

8900  Indian  Creek  Parkway 
P.  0.  Box  25900 

,  .  Overland  Park,  KS  66225 

Emergency  Telephone  Number:  (913)  451-8900 
Information  Telephone  Number:  (913)  451-8900 

Chemical  Name  and  Synonyms:  Calcium  hydroxide,  calcium 

dihydroxide,  Ca(OH)a,  slaked  lime, 
hydrated  lime,  lime,  milk  of  lime, 
carboxide ,  caustic  lime 

Trade  Name  and  Synonyms:  Snowflake,  Kemilime,  Slik 

CAS  No.  001-305-620 

Date  Prepared/Reviewed:  May,  .1993 


Section  II  -  Chemical  and  Physical  Data 


Calcium  hydroxide,  Ca  (0H)2:  Hydrated  lime,  is  prepared  by  adding 
sufiicient  water  to  calcium  oxide,  CaO,  to  cause  complete  hydration 
of  the  oxide.  Impurities  are  removed  from  the  resulting  dry  power 
by  air  separators. 

Chemical  Family:  Inorganic  Base 

Molecular  Height:  74.10 

Point:  Decomposes  to  calcium  oxide  above  580 *C 
Melting  Point:  (-Ha0)  at  580 °C;  converts  to  calcium  oxide 
Vapor  Pressure  (mm  Hg) :  N/A 
Specific  Gravity :  2.24 

Vapor  Density:  ( Air-1 )  0  Evaporation  Rate:  N/A 

Solubility  in  Water:  0.185  g/100  ml  at  0#C 

0.077  g/100  ml  at  100°C 

Appearance  and  Odor:  Soft  white  powder;  odorless 
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Section  III  -  Hazardous  Ingredients 


Hydrated  Lime, 
Ca(OH), 


OS HA  PEL 
5  mg/m3 


ACGIH 

MS  HA 

OSHA 

PEL 

TLV 

TWA 


ACGIH  TLV 
5  mg/m3 


MS HA  TLV 


5  mg/m3 


Hygienists°nferenCe  °£  Goverrunental  Industrial 

Mine  Safety  and  Health  Administration 

Occupational  Safety  and  Health  Administration 
Permissible  Exposure  Limit  ^aistration 

Threshold  Limit  Value 
Time  Weighted  Average 


_ _ and  Explosion  Hazard  Data 

"Md) '  **»  calci“  hydroxide  is  noncombustible 

Flammable  or  Explosive  Limits:  LEL:  NA;  UEL:  NA 
Extinguishing  Media:  NA 

Special  Fire  Fighting  Procedures:  Hydrated  lime  is  incombustible. 

"*‘r  *pc,y  " 

sss:  s?ss r?,v srssiaarsiBar  "  - 

Unusual. Fira^jod  Explosion  Hazards:  None 


Section  V  -  Reactivity  Data 


hydroxide  wiif or. temperatures  and  pressures.  Calcium 

fS^£»5SSiyu'?,“b  °arb°n  diOXide  When  to  oir, 


Section  V  -  Reactivity  Data  (Cont'd.) 


incompatibility  (materials  to  avoid):  maleic  anhydride 
Nitroparaf fins,  nitrome thane,  nitroethane,  and  nitropropane •  all 
can  form  explosive  salts  with  calcium  hydroxide.  ' 

M?roUS\^en  boi.led  with  alkaline  hydroxides,  yields  mixed 
phosphines  which  may  ignite  spontaneously  in  air* 

Hazardous  Polymerization:  Will  not  occur. 

Ca^c^-uni  hydroxide  forms  a  corrosive  solution,  pH  12-12.5. 

wjluH  v&tt6r e 

Hazardous  Decomposition  or  By-Products:  When  heated  above  580«C., 
alcium  hydroxide  loses  water  to  form  calcium  oxide,  quicklime. 

Conditions  to  Avoid:  HA 


Route (s)  of  Entry:  Inhalation;  skin;  eyes;  ingestion 
1.  Inhalation:  corrosive 

a .  Acute  exposure :  Inhalation  of  low  concentrations  may 
cause  sore  throat,  coughing,  choking,  dyspnea,  and 
variable  symptoms  of  headache,  dizziness,  and  weakness. 
Intense  exposures  may  result  in  tightness  in  the  chest 
and  delayed  pulmonary  edema.  The  solubility  of  the 
substance  allows  further  penetration  that  may  continue 
for  several  days. 

b.  Chronic  exposure:  Bronchial  irritation  with  chronic 
cough  are  common. 

c*  .  aid*  Remove  from  exposure;  move  to  fresh  air 

‘immediately,  if  breathing  has  stopped,  give  artificial 
respiration.  Keep  affected  person  warm  and  at  rest.  Get 
medical  attention. 

2  *  Skin  contact :  corrosive 

a.  Acute  exposure:  The  substance  can  penetrate  the  skin 
slowly,  producing  soft,  necrotic,  deeply  penetrating 
on  contact .  The  solubility  may  allow  further 
penetration  that  may  continue  for  several  days.  The 
extent  of  damage  depends  on  duration  of  contact. 

n.  Chronic  exposure:  A  chronic  dermatitis  may  follow 

repeated  contact. 


Immediately.  “Tart  « cl?t*'1"9  «d  shoes 
detergent  a^d  large  amo„nt.  t£  water  uSSi  °°ip,?r 

SSile,  i^S^is.S8'  IandLthe  *«“*•<*“•“  "“h 

tightly!  Get  medical9 'att^o??  >ecurely'  »“*  »<*  too 
3.  Eye  contacts  corrosive 

a'  ^S?i3Zy!  ca«rcConWtti^ih  “f  solid  “  ^ueoua 

b.  c^sr^d^r-1  t{Krciuseed^in^e.?orne^ 

conjunctivitis .  colonged  contact  may  cause 

waH^^asitnaUr1 lUuSS'S?  Wit”  U7*,  “°unt8  «* 

Administration  of  drugs  to  the  etes^h^in  ^“edi?tely- 
.  hy  qualified  medical  lersonSel.  y  d  petfotmed 

'  immediately.  COtroaive-  «  ingested,  consult  a  physician 

- for  Saf«  Handling  and  Use 

Precautions  for  safe  handling,  storage,  and  use. 

BmdU,lgl  0se  Protective  equipment  a.  described  in  Section  VIII. 

Storing.  pJ“tect  against  physical  damage  and  store  in  dry  place 
DATA,*  197s"  *  °r  ”olature  (NFPA  40,  HAZARDOUS  CHEMICALS 


Section  VIII  -  Control  Measures 


Respiratory  protection.  '  A  NIOSH-MSHA  approved  respirator 

must  be  used  to  control  below  PELs 
and  TLVs . 

Firefighting:  breathing  apparatus  with  a  full 

pressure  mode!  ^  Presaure“de^nd  or  positive- 

Use 
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“  Control  Measures  (Cont'd.) 


Protective  Gloves:  Gauntlet  type  work  glpves. 

Eye  Protection:  Tight  fitting  goggles. 

protectiv^creajn  cm* exposed  l0n9  pa"t8'-  “8e 

2SS°S^?5a*2S  “ith 


This  product  neither 
manufactured  with 
depleting  substances , 


contains  nor  is  directly 
any  controlled  ozone 
Class  1  and  II. 


Material  Safety  Data  Sheet 
for 

Calcium  Oxide 

m  m  —  ww  —  ww  mm  mm  mm  mm  mm  mm  mm  mm  mm  mm 

Section  I  -  Identity 


Manufacturer's  name  and  address:  Ash  Grove  Cement  Company 

8900  Indian  Creek  Parkway 
P.  0.  Box  25900 
Overland  Park,  KS  66225 

Emergency  Telephone  Number:  (913)  451-8900 

Information  Telephone  Number:  (913)  451-8900 

Chemical  Name  and  Synonyms:  Calcium  oxide,  CaO,  quicklime,  lime, 

unslaked  lime  • 

Trade  Name  and  Synonyms:  Pebble  Quicklime,  Cal -Max 

CAS  No.  1305-78-8 

Date  Prepared/Reviewed:  May,  1993 


Section  II  -  Chemical  and  Physical  Date 


Calcium  oxide,  "Quicklime",  is  prepared  by  heating  sized  calcium 
carbonate  stone,  usually  limestone,  in  kilns  heated  to  greater  than 
900 *C.  At  this  temperature  calcium  carbonate  loses  carbon  dioxide 
to  form  calcium  oxide. 

Chemical  Family:  Inorganic  Base 

Molecular  Weight:  56.10 

Boiling  Point:  5162°C 
Melting  Point:  4737°F. 

Specific  Gravity:  3. 2-3. 4 

Vapor  Density:  (Air»l)  0  Evaporation  Rate:  N/A 

Solubility  in  Water:  0.131  g/100  ml  at  10*C;  0.07  g/100  ml  at  80*C 
Appearance  and  Odor:  White  granular  or  powder;  faint  earthy  odor 
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Section  III  -  Hazardous  Ingredients 


OSHA  PEL 

ACGIH  TLV 

MSHA  TLV 

Quicklime ,  CaO 

5  mg/mJ 

2  mg/m3 

5  mg/m3 

Calcium  oxide  may  contain  quartz,  free  silica.  Chronic  exposure  to 
the  respirable  dust  of  materials  containing  quartz;  e.g.,  sand  and 
gravel,  has  caused  silicosis. 


ACGIH  TLV 

MSHA  TLV 

(TLV- 8  hr 

OSHA 

(Adopts  1^73 

TWA) 

PEL 

ACGIH  TLV) 

mg/m3 

Quartz,  free  silica 

0.1 

0.1* 

TLV  =  10 

%  Si02*+2 

*Respirable  fraction 

ACGIH  American  Conference  of  Governmental  Industrial 
Hygienists 

MSHA  Mine  Safety  and  Health  Administration 

OSHA  Occupational  Safety  and  Health  Administration 

PEL  Permissible  Exposure  Limit 

TLV  Threshold  Limit  Value 

TWA  Time  Weighted  Average 


Section  IV  -  Fire  and  Explosion  Hazard  Data 


Flash  Point:  HA;  calcium  oxide  is  noncombustible  and  not 

explosive . 

Flammable  or  Explosive  Limits:  HA  LEL:  HA  UEL:  HA 
Extinguishing  Media:  HA 

Special  Fire  Fighting  Procedures:  Calcium  oxide  in  itself  is 

incombustible.  In  contact  with  water,  product  will  hydrate 
evolving  heat.  Warning:  Sufficient  heat  can  be  created  during 
hydration  to  ignite  paper,  wood,  rags  or  other  combustible 
materials.  CAUTION:  Saturated  water  solutions  of  calcium  oxide 
can  have  pH  of  12-12.5.  See  Section  VII  for  appropriate 
precautions . 
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Section  IV  -  Fire  and  Explosion  Hazard  Data  -  Cont'd. 


Firefighting  Media:  Dry  chemical,  carbon  dioxide,  water  spray  % 
or  foam.  For  larger  fires,  use  water  spray,  fog  or  alcohol 
foam. 

CAUTION:  Saturated  water  solutions  of  hydrated  lime  can  have  pH  of 
12-12.5.  See  Section  VII  for  appropriate  precautions. 

Unusual  Fire  and  Explosion  Hazards:  None 


Section  V  -  Reactivity  Data 


Stability:  Unstable;  will  rapidly  hydrate  in  contact  with  water 
with  production  of  heat  to  form  calcium  hydroxide. 

Will  gradually  react  with  the  carbon  dioxide  in  air  to  form  calcium 
carbonate;  stable  in  absence  of  moisture  and  carbon  dioxide. 

Conditions  to  avoid:  Contact  with  water,  acids. 

Incompatibility  (materials  to  avoid) :  May  react  violently  and 
incandescently  with  boric  oxide,  hydrogen  fluoride,  phosphorous 
pentoxide,  chlorine  trifluoride,  and  fluorine.  Reaction  with 
interhalogens  may  cause  ignition. 

Hazardous  Polymerization:  Will  not  occur. 

Hazardous  Decomposition  or  By-Products:  None. 


Section  VI  -  Health  Hazard  Data 


Route (s).  of  Entry:  Inhalation;  skin;  eyes;  ingestion 
1.  Inhalation:  corrosive 

a.  Acute  exposure:  Inhalation  of  low  concentrations  may 

cause  sore  throat,  coughing,  choking,  dyspnea,  and 
variable  symptoms  of  headache,  dizziness,  and  weakness. 
Intense  exposures  may  result  in  tightness  in  the  chest 
and  delayed  pulmonary  edema.  The  solubility  of  the 
substance  allows  further  penetration  that  may  continue 
for  several  days.  ... 

b.  Chronic  exposure:  Bronchial  irritation  with  chronic 

cough  are  common. 
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Section  VI  -  Health  Haxard  Data  -  Cont'd. 


c.  First  aid:  Remove  from  exposure;  move  to  fresh  air 

immediately.  Keep  affected  person  warm  and  at  rest.  Get 
medical  attention. 

2.  Skin  contact:  corrosive  ,  .  .  .. 

a.  Acute  exposure:  During  prolonged  skin  contact  tne 

substance  can  penetrate  the  unprotected  skin  slowly, 
producing  soft,  necrotic,  deeply  penetrating  areas  on 
contact.  The  solubility  allows  further  penetration  that 
may  continue  for  several  days.  The  extent  of  damage 
depends  on  duration  of  contact. 

b.  Chronic  exposure:  A  chronic  dermatitis  may  follow 

repeated  contact .  .  . 

c#  First  aid:  Remove  contaminated  clothing  and  snoes 
immediately.  Wash  affected  area  with  soap  or  mild 
detergent  and  large  amounts  of  water  until  no  evidence  of 
chemical  remains  (approximately  15-20  minutes) .  In  the 
case  of  chemical  burns,  cover  the  affected  areas  with 
sterile,  dry  dressing.  Bandage  securely,  but  not  too 
tightly.  Get  medical  attention. 

3 .  Eye  contact :  corrosive 

a#  Acute  exposure:  Direct  contact  with  the  solxd  or  aqueous 
solutions  may  cause  conjunctival  edema  and  corneal 
destruction  which  can  lead  to  and  may  cause  blindness. 

b.  Chronic  exposure:  Prolonged  contact  may  cause 

conjunctivitis.  .  .  ,  .  - 

c.  First  aid:  Wash  eyes  immediately  with  large  amounts  or 

water,  occasionally  lifting  the  upper  and  lower  lids, 
until  no  evidence  of  chemical  remains  (approximately  15- 
20  minutes).  Get  medical  attention  immediately. 
Administration  of  drugs  to  the  eyes  should  be  performed 
by  qualified  medical  personnel.  ,  , 

4.  Ingestion:  corrosive.  If  ingested,  consult  a  physician 

immediately . 

OSHA  regulated:  Yes,  PEL  of  5  mg/m3 

Medical  conditions  generally  aggravated  by  exposure:  NA 


Section  VII  -  Precautions  for  Safe  Handling  and  Use 


Steps  to  be  taken  in  case  material  is  released  or  spilled: 

Occupational  Spill:  Do  not  touch  spilled  material.  Stop  leak  if 
possible  without  risk.  For  small  spills,  take  up  with  absorbent 
material  and  place  into  containers  for  later  disposal.  For  small 
dry  spills,  shovel  material  into  clean,  dry  container  and  cover. 
Move  containers  from  spill  area.  For  large  spills,  dike  far  ahead 
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Section  VII  -  Precautions  for  Safe  Handling  and  U  se^  J2o  n t * 


of  spill  for  later  disposal. 

Saturated  solutions  of  •  calcium  oxide.  ("Milk  of  Lime")  can  have  pH 
of  12-12.5/  corrosive  to  unprotected  skin  and  ©yes*  Such  aofu^ 

Say  be  created  during  fire  fighting.  Tight  fitting  goggles  and 
Cloves  boots  and  other  personal  protective  equipment  (PPE)  mua^ 
SSTto  prevent  akin  and*  eye  contact  .  PPE  resistant  to  permeatxon 
and  penetration  by  lime  water  must  be  chosen. 

Waste  Disposal  Methods 

1.  May  be  used  to  neutralize  acid  wastes. 

3  *.  Controlled^ discharge  'into^  sewers  with  sewage  plant '  s  approval . 

Handling:  Use  protective  equipment  as  described  above  m  this 

section. 

storage:  Protect  product  against  physical  damage  and  store  m  a 

dry  place  away  from  water  or  moisture. 

Section  VIII  -  Control  Measures 

Vantilationt  Enclose  all  dusty  processesi  use  loca1  exhaust 
ventilation;  use  ventilation  to  vent  dust  to  collector. 

Personal  Protective  Equipment  (PPE):  Use  NIOSH-MSHA  approved 

respirator  for  protection  against  dust. 

tiae  gauntlet  type  work  gloves  and  tight  fitting  goggles.  Long 
sleeve  Shirts  and  long  pints  should  be  worn.  Protective  barrxer 
creams  may  be  used  on  exposed  skin  surfaces. • 

Refer  to  Section  VII  for  protection  against  exposure  to  solutions 
of  calcium  oxide. 

W0r](/Hygienic  Practices:  Immediately  after  working  with  calcium 
oxide,  workers  should  shower  with  soap  and  water. 


This  product  neither  contains  nor  is  directly 
manufactured  with  any  controlled  ozone 
depleting  substances,  Class  I  and  II. 
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Material  Safety 

Data  Sheet 


Vetrotex  CertainTeed 


PATE  PREPARED:  DECEMBER^19%_ 

1.  CHEMICAL  PRODUCT  AW  COMPANY  HJENTfHCATlON 


MSDS  Number.  CT 2522-7 


CHEMICAL  PRODUCT  IDENTIFICATION 
Fiber  Glass  Reinforcements 
Chopped  Strands 
Chopped  Strand  Mats 
Continuous  Strand  Rovings 
R099®  Rovings 
STITCHMAT® 

WovenPLUS™ 

Unifilo™  Continuous  Strand  Mat 
Woven  Rovings 

Industrial  Reinforcements  Chopped  Strands 


Chemical  Name: 
CAS  No: 
Common  Name: 


Product  Use: 


Mixture 

None  Assigned 

Fiber  Glass 

Textile  Fiber  Glass 

Continuous  Filament  Glass  Fibers 

Reinforcements  for  various  resin  systems 


MANUFACTURER  INFORMATION 

Vetrotex  CertainTeed  Corporation 
P.O.Box  860 
Valley  Forge,  PA  USA 
19482-0101 


(610)341-7000 

9  am -5  pm  (Eastern  Time  -  USA) 


EMERGENCY  TELEPHONE:  CHEMTREC  (800)424-9300 


2. 


Chemical  Name: 
CAS  No: 

Common  Name: 
Percent  in  Product: 


LD50! 

LC 50- 

Exposure  limits: 


Glass,  Oxide,  Chemicals 


65997-17-3 

Textile  Fiber  Glass:  Continuous  Filament  Glass  Fibers 

Approx.  98%  by  weight  (Except:  Chopped  Strand  Mats:  Approx.  90%; 

Unifilo:  Approx.  92%) 


N/A 

N/A 

OSHA  PEL  ACOIHTLVTWA 

Total  Nuisance  Dust:  Total  Glass  Dust: 

15  mg/m5  10  mg/m5 

Respirable  Nuisance  Dust: 

5  mg/m5 


NIOSHREL 

Total  Glass  Dust:  5  mg/mJ 

Respirable  Fibers:  3  f/cc 
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Chemical  Name: 

CAS  No: 

Common  Name: 

Percent  in  Product: 
LD50: 

LC50: 

Exposure  Limits: 

Organic  Polymer  Solids  (cured) 

None  Assigned 

Size  Materials-cured 

Approximately  2%  by  weight 

N/A 

N/A 

OSHAPEL  ACGIH  TLV  TWA  NIQSHREL 

None  None  None 

Chemical  Name: 

For  Chopped  Strand  Mat  only,  binder  contains:  2  Butenedioic  Acid  (E)-, 

Polymer  with  1,2-Ethanediol  and  .a.,  .a/-[(l-Methylethylidene)  di-4, 1-Phenylene] 
bis  [.co.-Hydroxypoly[oxy  (Methyl-1, 2-EthanediyI)]] 

CAS  No: 

39382-21-3 

Common  Name: 

Solid  Unsaturated  Polyester  Resin 

Percent  in  Product: 

Type  127  —  up  to  4%  by  weight 

Type  113  —  up  to  8%  by  weight 

LD50: 

N/A 

LCso: 

N/A 

Exposure  Limits: 

OSHAPEL  ACGIH  TLV  TWA  NLQSH.REL  , 

None  None  None 

Chemical  Name: 

For  Unifilo ™  only,  binder  contains:  2  Butenedioic  Acid  (E)-,  Polymer  with 
.a.,  .a/-[(l-Methylethylidene)  di-4, 1-Phenylene]  bis  [.co.-Hydroxypoly[oxy 
(Methyl-1,2-Ethanediyl)]] 

CAS  No: 

39382-25-7 

Common  Name: 

None 

Percent  in  Product: 

Up  to  6 %  by  weight 

LD^: 

N/A 

LC50: 

N/A 

Exposure  Limits: 

QSHA.EEL  ACglHJLOffiA  MIQSHJBEL 

None  None  None 

Chemical  Name: 
CAS  No: 

Common  Name: 
Percent  in  Product: 
LDsq: 

LC50: 

Exposure  Limits: 


For  Woven  PLUS ™  only,  binder  contains:  Polyester  Resin- 
Proprietary  (as  determined  by  raw  material  manufacturer) 

None 

Up  4%  by  weight 

N/A 

N/A 

OSHAPEL  ACGIHTLVTWA  OTHER 

None  None  None 


8.  HAZARD  BBimnCATIM 


EMERGENCY  OVERVIEW 

Health 

Fire 

Reactivity 

NFPA  Rating:  0 

0 

0 

HMIS  Rating:  1 

0 

0 

(see  section  16  for  acronyms) 

POTENTIAL  HEALTH  EFFECTS 

Primary  Routes  of  Entry:  Inhalation,  skin  and  eye  contact. 
Acute  Inhalation:  Temporary  upper  respiratory  irritation. 
Chronic  Inhalation:  None  known. 


Degree  of  Hazard 
0  -  Minimal  (Insignificant) 

1  -  Slight 

2  -  Moderate 

3  -  Serious  (High) 

4  -  Severe  (Extreme) 

*  -  Chronic  Health  Effect(s) 
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HAZARD  BBIimCAWIII  (Continued) 

Acute  Skin  Contact  and  Sensitization:  Temporary  skin  irritation  seen  in  certain  individuals. 

Chronic  Skin  Contact:  None  known. 

Skin  Absorption:  None. 

Acute  Eye  Contact:  Temporary  eye  irritation. 

Chronic  Eye  Contact:  None  known. 

Acute  Ingestion:  Unlikely.  Contact  physician  if  unusual  reaction  is  noted. 

Chronic  Ingestion:  None  known. 

Medical  Conditions  Which  May  Be  Aggravated:  Pre-existing  conditions  which  may  be  aggravated  by 
mechanical  irritants  upon  inhalation  or  skin  contact. 


Carcinogenicity: 

Ingredient:  Textile  or  Continuous  Fibrous  Glass 
NTP:  Not  Listed 

IARC:  Not  Classifiable  -  Group  3 
OSHA:  Not  Listed 
Mutagenicity:  None. 

Teratogenicity:  None. 

Reproductive  Toxicity:  None. 

Toxicological  Synergistic  Products:  None. 


FIRST  AID  MEASURES 


Inhalation:  Remove  from  exposure.  Get  medical  help  if  irritation  persists.  . 

Eye  Contact:  Bush  well  with  running  water  for  at  least  15  minutes.  Get  medical  help  if  irritation  persists. 

Skin  Contact:  Cleanse  with  soap  and  water.  Get  medical  help  if  irritation  persists. 

Ingestion:  Unlikely.  Consult  physician  if  unusual  reaction  is  noted. 

Fires:  Remove  to  fresh  air.  Administer  oxygen  and  get  medical  help. 

Information  for  Medical  Practitioners:  Skin  irritation  responds  well  to  mild  hydrocortisone  cream. 


S.  FKEFMTnG  MEASURES 


Flash  Point  (*F)  and  Method:  Does  not  support  combustion 
Flammable  Limits:  LEL:  N/A  UEL:  N/A 


Autoignition  Temperature:  Does  not  support  combustion 

Extinguishing  Media:  Use  that  which  is  applicable  to  surrounding  fire. 

Special  Fire  Fighting  Frocednm:  Fire  fighters  must  wear  fall  protective  gear  including  eye  protection  and  self- 

— — «*» — «* — - 
smoke  including  carbon  dioxide  and  carbon  monoxide. 


6.  ACCIDENTAL  RELEASE  MEASURES 


Spills/Leaks:  Vacuum  dust  deposits. 

Accidental  or  Unplanned  Releases:  Clean  area  with  vacuum  or  wet  methods. 


CT 2522-7 


Z  HANDUNG  AND  STORAGE 

Handling:  When  handling  and/or  applying  this  product: 

■  Wear  long  sleeves,  gloves  and  cap. 

■  Wear  eye  protection  (goggles,  safety  glasses  or  face  mask). 

■  Use  a  NIOSH/MSHA  approved  dust  respirator  such  as  a  3M  model  #8710  or  #9900  or  equivalent. 

After  handling  and/or  applying  this  product:  c 

■  Bathe  with  soap  and  warm  water. 

■  Wash  work  clothes  separately  and  rinse  washer  after  use. 

Storage:  Store  under  cover  to  protect  product. 


8.  EXPOSURE  CO/mOL/PBSOm  PROTECTION 

Personal  Protective  Equipment: 

Respirators:  Wear  NIOSH/MSHA  approved  respirators  when  handling  and  applying  fiber  glass  products  in 
accordance  with  the  following  NIOSH  based  exposure  guidelines:  1 

ESPflSHre  Respirator  for  equivalent) 

Less  than  10  times  NIOSH  REL  3M  8710  or  3M  9900 

Less  than  50  times  NIOSH  REL  MSA  Ultra  Twin  Full-Face  Respirator  with  type  H 

filter  (HEP A) 

Product  Package  Label: 

CAUTION: 

Skin  Irritation:  Fiber  glass  may  cause  temporary  skin  irritation.  Wear  long  sleeves,  gloves  and  eye  protection 
when  handling  and  applying  material.  Cleanse  skin  with  soap  and  warm  water  after  handling.  Wash  work  clothes 
separately  and  rinse  washer. 

Dust  Irritation:  A  disposable  mask  designed  for  nuisance  type  dusts  must  be  used  when  handling  and  applying 
material  in  order  to  prevent  irritation  to  the  nose  or  throat  due  to  dust  and  airborne  particles. 

Work  Practices  and  Engineering  Controls:  Avoid  spread  of  fiber  glass  dust.  For  some  fabrication  operations 
where  dust  is  generated,  provide  general  and/or  local  exhaust  ventilation  to  control  airborne  dust  levels  below 
exposure  limits. 

Other:  When  glass  Fiber  is  used  as  a  reinforcement  in  plastic  materials,  caution  must  also  be  exercised  with  the 
resin  and  curing  catalysts  employed  and  the  mixing  process  used  to  disperse  the  fiber  in  the  resin.  When  the  glass 
fiber  reinforced  material  is  abraded  or  machined,  control  of  the  released  dust  must  be  established. 

Additional  respiratory  protection  may  be  necessary  for  protection  from  vapors  and  mists  emitted  from  these  resins 
and  catalysts. 


8.  PHYSICAL  AND  CHEMICAL  PROPBITIES 


Physical  State:  Solid 
Boiling  Point  (*F):  >1600°F 
Melting  Point  (*F):  >1600°F 
Softening  Point  (*F):  Approx.  1550°F 
Freezing  Point:  None 
Odor:  None 
Odor  Threshold:  None 
Color:  White 


Vapor  Density  (Air=l):  Not  measurable 
Specific  Gravity  (H20=1):  Glass =2. 6 

Evaporative  Rate  (ethyl  ether=l):  Does  not  have  vapor  pressure 
Vapor  Pressure:  Does  not  have  vapor  pressure 
%  Volatile  by  Volume  (mmH8@20°C):  Not  volatile 
%  Solubility  (in  water):  Small 
pH:  Neutral 

Coefficient  of  Water  to  Oil  Distribution:  None 


Appearance:  Fibers  assembled  into  rovings,  mats,  yams,  fabrics,  chopped  strands. 
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10.  REACTIVITY 

Stability:  Chemically  stable 
Corrosivity:  Not  corrosive 
Reactivity:  Not  reactive 
Reactivity  with  water:  Not  reactive 
Incompatible  Substances:  Hydrofluoric  Acid 


11.  TOXICOLOGICAL  INFORMATION 

Extensive  medical-scientific  research  has  been  conducted  regarding  the  health  aspects  of  fiber  glass  over  the  past 
50  years.  The  International  Agency  for  Research  on  Cancer  (1  ARC),  an  agency  of  the  World  Health  Organization 
(WHO),  at  a  meeting  in  June  1987,  reviewed  all  of  the  significant  research  on  the  health  effects  attributed  to 
fiber  glass. 

IARC  determined  that  the  data  from  both  human  and  animal  studies  was  inadequate  to  classify  continuous 
filament  glass  fibers,  such  as  used  in  our  Fiber  Glass  Reinforcement  products,  as  carcinogenic  to  humanst 
IARC  classified  glass  wool,  which  is  used  in  some  insulation  products,  as  a  category  2B,  “possibly  carcinogenic 
to  humans.”  This  classification  was  based  largely  on  animal  implantation  experiments.  For  further  information  on 
glass  wool  products,  refer  to  CeitainTeed’s  fiber  glass  wool  products  Material  Safety  Data  Sheets.  These  are 
available  from  the  address  cited  on  page  1. 


12.  ECOLOGICAL  nFORMATWN 

This  product  is  not  manufactured  with,  nor  does  it  contain  any  Class  I  Ozone  depleting  chemicals  as  defined  by 
EPA  in  Title  VI  of  the  Clean  Air  Act  Amendments  of  1990  40  CFR  Part  82,  Protection  of  Stratospheric  Ozone. 

This  product  is  not  classified  as  a  hazardous  air  pollutant  in  Title  III  Clean  Air  Act  of  1990. 


18.  WASTE  DISPOSAL  CONSIDERATIONS 

Scrap  material  should  be  disposed  of  in  a  sanitary  landfill  in  accordance  with  federal,  state  and  local  regulations. 
Waste  material  is  not  considered  hazardous  as  defined  by  RCRA  (40  CFR  Part  261). 


14.  TRANSPORTATION  MVF0RMATWN 

National  Motor  Freight  Classification  (NMFC):  1714100,  Rovings  or  yarn,  glass  fibre;  or  strand,  glass  fibre  in 
continuous  lengths  or  chopped;  in  packages. 
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IS.  REGULATORY  INFORMATION 

As  this  product  is  considered  a  mixture,  each  component  is  listed  below  identifying  its  status 
on  specific  regulatory  lists. 


CHEMICAL 

NAME 


Fiber  glass 
textile 
65997-17-3 


2-Butenedioic 
Add  (E)-,  Polymer 
with  I,2-~ 
39382-21-3 


2-Bntenedioic 
Acid  (E)-,  Polymer 
with.GL^. 
39382-25-7 


Polyester  resin 
CAS:  proprietary 


/  v  V  /  W  /  i? 

$&/*%£/$?/  cf 


// 

// 


/> 
/  /  /^p 
/^7 


/ 

/ 

/ 

/ 

/ 

i 

/ 

-|-  listed  as  glass  wool  fibers/airbome  particulates  of  respirable  size. 


iB.mmomcoMimiTS 

Acronyms/definitions  used  in  this  MSDS: 

ACGIH:  American  Conference  of  Governmental  Industrial  Hygenists 

CAS  No:  Chemical  Abstracts  Service  Number 

EPA:  Environmental  Protection  Agency 

f/cc:  Fibers  per  cubic  centimeter 

HEP  A:  High  Efficiency  Particulate  Air  (filter) 

HMIS:  Hazardous  Material  Identification  System 

I  ARC:  International  Agency  for  Research  on  Cancer 

LCjq:  The  air  concentration  of  a  substance,  when  administered  over  a  specified  time  period  in  an  animal 

assay,  is  expected  to  cause  the  death  of  50%  of  a  defined  animal  population. 

LD50:  The  single  dose  of  a  substance  that,  when  administered  by  a  defined  route  in  an  animal  assay,  is 

expected  to  cause  the  death  of  50%  of  a  defined  animal  population. 

LEL:  Lower  Explosive  Limit 

mg/m3:  Milligrams  per  cubic  meter 

MSHA:  Mine  Safety  &  Health  Administration 

N/A:  Not  Applicable 

NFPA:  National  Fire  Protection  Association 

NIOSH:  National  Institute  for  Occupational  Safety  and  Health 

NTP:  National  Toxicology  Program 

OSHA:  Occupational  Safety  and  Health  Administration 

PEL:  Permissible  Exposure  Limit 


CT 2522-7 


16.  ADDITIONAL  COMMENTS  (Continued) 


RCRA:  Resource  Conservation  and  Recovery  Act 

REL:  Recommended  Exposure  Limit 

SARA:  Superfund  Amendments  and  Reauthorization  Act 

Title  III:  Emergency  Planning  and  Community  Right  to  Know  Act 
Section  302  -  Extremely  Hazardous  Substances 
Section  313  -  Toxic  Chemicals 
TLV:  Threshold  Limit  Value 

TSCA:  Toxic  Substances  Control  Act  (USA) 

TWA:  Time  Weighted  Average 

UEL:  Upper  Explosive  Limit 

WHO:  World  Health  Organization 


Australia  AICS: 
California  Proposition  65: 

Canada  DSL: 

Canada  NDSL: 

Europe  EINECS: 

Japan  MIT1: 

Korea  KEC1: 

Philippines  PICCS: 
Respirable  Dust: 
Respirable  Fibers: 

Total  Dust: 

Total  Glass  Dust: 


Australian  Inventory  of  Chemical  Substances 

California  Title  22,  Division  2,  Chapter  3  Safe  Drinking  Water 
and  Toxic  Enforcement  Act  of  1986 

Canadian  Domestic  Substance  List 

Canadian  Non-domestic  Substance  List  1 

European  Inventory  of  Existing  Commercial  Chemical  Substances 

Ministry  of  International  Trade  and  Industry 

Korean  Existing  Chemicals  Inventory 

Philippine  Inventory  of  Chemicals  and  Chemical  Substances 

The  respirable  fraction  of  suspended  airborne  particulates 

Suspended  airborne  particulates  with  diameters  of  3  micrometers  or  less, 

lengths  of  5  micrometers  or  more  and  5:1  length-to-width  aspect 

ratio  (NIOSH  7400  method,  B  rules) 

Suspended  airborne  particles  of  "nuisance"  dusts  including  those  of  non-respirable  size 
Suspended  airborne  particles  of  dust  composed  of  glass  only,  including  those 
of  non-respirable  size 
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LONE' OTAR  Mill,  WRHSE  ID: 762-3077  AUG 

&  LAFARGE 
B  CALCIUM 
H  ALUMINATES, 

^Lgpr  INC 

MATERIAL  SAFETY  DATA  SHEET 


•ecnofil  Hii*  AMD  PRODUCT 


AUG  09 ’ 94  14:23  No. 003  P.02 


ftMOi.  f  AME.V  OM  W3DUCT  TYK 


•—SJyw-** 


_ _ 


UVAJFACTlMOrt  MUM 

LAFARGE  CALCIUM  ALUMINATES,  INC. 

IMMW  CtTMfT.  OCX  *WI  im  GOOD 

FOOT  OF  OHIO  STREET,  CHESAPEAKE,  VA 

23324 

•Regulated  as  per  lists:  OSHA  29CPR  1910#  subpart  2;  ACGIII#HHS/NTT;  &  I  ARC . 


|  *  SECTION  IM  PHYSICAL  ANO  CHEMICAL  DATA 

■WUNSPOMT  NA 

1  f  l  J  ?  !'*TM  ■  t  HBKVTTTfTtVaBliMMfl 

NA 

pchcent  vootle  tv  vex  None 

%**0*00<sirv  NA 

CW^OSATON  SATE  MA 

sou»«u  nr  WWW _ Negligible _ 

SOUSUUtYINACCOHOt  N?i 

JOtUeiUTY  W  OTHGR  SOLVENT  wtwwawooo* 

NA  GRAY  ODORLESS  POWDER 

SeCnONfY  F*Rt  AMO tXH.OStOH  HAZARO DATA 

FLASH  POINT  None  •  IMTTHOOUStOT  |  PLM*U4UUMrTX  U1  VO. 

ertMCMR«s»  media  NA 

•«C4W.Fl*EfOMTiNaf*OC^^  NA 

CKPLOEIO*  POTENTIAL  NA  .  ...  .  _ 

secnoNV  health  fviat  aid  and  medical  data 

FW Mtrt  mCAfTm 

OF  EWTJrr 

Aeun  mb  cmwxc  health  EFfccti 

AHOtfftOtS  OF  OVCflCKPOCUPE 

MeOOO.  INFORMATION 

MHALATlON 

Nuisance  Dust 

Remove  to  dust* free  area  j 

ihucstkm 

None  Known 

NA 

. .  ■  ■  — 

HUN  CONTACT  4 

ASSOAmON 

Abrasive 

Wash  area 

rrc 

Abrasive 

Treat  as  particle  in  eye 

OT»«X  POTENTIAL 

HEALTH  ftttKS 

NAIF 

NAIF 

LONE 'STAR  NU) ,  WRHSE 

4 

ID:  762-3077 

flUG  09 ’ 94 

14:24  No. 003  P.03 

• 

•-*  s 

4  V 

SECTION  VI  COftAOSfVTTV  AMD  REACTIVITY  DATA 


habjuty  ggwaicc _ ST^aceOr _  aoetmeauaton  wwoccuao  •  wu.  wot  occun  R 


NCOMMTIM.ITV  (tAATCMUS  TO  AVOlQI 

Inert 


»eaM>otmoN  weoueti 
Inert 


SECTION  VW  STORAQE,  HANDLING  AND  USE  PROCEDURES 


Treat  as  nuisance  dust. 


OMMLUSC 

Treat  as  nuisance  duet 


;tc*$  t©  ee  taken  «  case  Of  uaks  m  spill* 

Treat  as  nuisance  dust 


rtMtOSALMCTHOO 

Ho  special  precautions 


_  secnowvnt  personal  protection  information 


esaoutoat  protection isKofv Tvfet  Nuisance  dust  respirator 


local _  Becomtnen 


t^CCMAMCAL  *  •  •  t 

iocncmo  Recommended 


o»h c*  NA 


souctivt  oiovtt  _ Recommen 


nMQTicnoN  Reconvnende 


meseeueMCHT  .  _  NA 


(MWtt  TO  K  TAKEN  tXAMNO  REPAM  MO  UAMTENANCC  0*  CON  TAAONATiD  EQUIPMENT  THAT  HA$  BEEN  M  CONTACT  WITH  THIS  MATERIAL 


No  special  precautions 


SECTION  UC  SPECIAL  PRECAUTIONS 


ACCAUTIONS TOM  TAKEN  WMLNnUMOAMQ  STORAGE  None . 

■imw  precautions  None 


por  company  use 

The  Informal  Ion  end  recommendations  set  forth  herein  are  taken  from  sources  believed  to  be  accurate  ai  of  the  dale 
hereof;  howeveiAaf  ft  ESfi,  Cftl  -mokes  no  warranty  with  respect  to  the  eocunscy  of  the  Information  or  the  suitability  of 
the  reoommendil icni.  one  too***  no  UabUlty  to  any  user  thereof. 
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Material  Safety  Data  Sheet 
for 

.  Portfiand  Cement 


Section  I-Identity 


Manufacturer's  name  and  address:  Ash  Grove  Cement  Company 

f 

Emergency  Telephone  Numbers  (913)  451—8900 

Chemical  Name  and  Synonyms:  Portland  Cement  (CAS  #65997-15-1) 

Type  I,  IA,  II/  Hi/  v 

Trade  Name  and  Synonyms:  Type  I,  IA,  II,  III,  V 

Revision  Date:  May,  1993  _ _ _ 

Section  11-Chemical  Data 


Chemical  Family:  Calcium  Salts 

Formula :  Portland  cement  consists  of  finely,  ground  Portland  oe^nt 

clinker  mixed  with  a  email  amount  of  =>1=1,ut"  “““Tf  prtiuccdby 
set.  Portland  cement  clinker  rs  a  s  ^*,9 nTdacreeB  Celsius )  a 
heating  to  high  temperature  (greater  than  12  4-Vio  earth's 

mixture  of  substances  such  as  limestone  and  sha*®  : vthhvdraulic 
crust!  The  substances  manufactured  are  essentially  hydraulic 
calcium  silicates  contained  in  a  crystalline  mass,  not  separable 
into  the  individual  components. 

Substances  similar  to  the  following  are  known  to  be  present  in 
Portland  cement: 


3Ca0.Si02 
2Ca0.Si02 
3CaO  tAljOj 
4  CaO  Fe2Oj 

CaS04.XH20 


(CAS  #  12168-85-3) 
(CAS  #  10034-77-2) 
(CAS  #  12042-78-3) 
(CAS  #  12068-35-8) 
(CAS  #  13397-24-5) 


Small  amounts  of  CaO,  MqO,  K,S0„  1)0,50,  may  also  be  present. 

Section  Ill-Hazardous  Ingredients 


19???\rpypsndii9E)9  ’and  h'  3<*£?.  for  W-dix  »)  list 


06/17/1936  15:29 
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Station  I I I- Hazardous  Ingredients  -  Cont'd. 


Portland  cements  as  nuisance  dusts.  Portland  cements  are  NOT 
listed  by  NTP,  IARC,  or  OSHA  as  carcinogens.  However,  since 
Portland  cement  is  manufactured  from  raw  materials  mined  from  the 
earth  (limestone,  marl,  sand,  shale,  clay,  etc.)  and  process  heat 
is  provided  by  burning  fossil  fuels,  trace,  but  detectable,  amounts 
of  naturally  occurring,  and  possibly  harmful,  elements  may  be  found 
during  chemical  analysis .  Under  ASTM  standards,  portland  cement 
may  contain  0.75  percent  insoluble  residue.  A  fraction  of  these 
residues  may  be  free  crystalline  silica*  . 


Section  XV-Phys ical  Data 


Boiling  Point*  Not  applicable,  portland  cement  is  a  powdered 

solid. 

Vapor  Pressure:  Not  applicable,  portland  cement  is  a  powdered 

solid. 

Vapor  Density:  Not  applicable,  portland  cement  is  a  powdered 

solid. 

Solubility  in  Water;  Slight  (0.1-1.0%) 

Specific  Gravity:  (II20=i)  3.15 

Evaporation  Rate;  Not  applicable,  portland  cement  is  a  powdered 
solid. 

Appearance  and  Odor;  Gray  pi  white  powder)  no  odor. 

Melting  Point:  Not  applicable 


Section  V-Fire  and  Explosion  Hazard  Data 


Flash  Point:  Portland  cement  is  noncombustible  and  not  explosive. 
Flammable  or  Explosive  Limits:  Not  applicable. 

Extinguishing  Media:  Not  applicable 

Special  Firefighting  Procedures;  Not  applicable. 

Unusual  Fire  and  Explosion  Hazards:  Not  applicable. 


^1 JO  *  O  ,•  0--4  0*4 
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“g’ection  V-Fire  and  Explosion  H^ard^Data^-^ConVd^ _ 

w+  ™  **  ~  —  ** 

Lower  Explosive  Limits  Not  applicable. 

Upper  Explosive  Limit:  Not  applicable. 

»  section  VI -Health  Hazard  Data  _ _ _ 

_  .  -  -  .  ix.  / 1 902^93 Total  dust  containing  no 

ACGIH  Threshold  Limit  Value  (1992  )  asbestos  and  less  than  1% 

silica  -  10  mg/m3 
Total  dust  -  10  rog/m3 

OSHA  PEL:  Respirable  Dust  -  5  mg/m 

Effects  of  Overexposure: 

Acute.  wet  cement,  especielly  ae  an  inaredient^in^plastic 

burns -CaIInhalation^canSirritate^ the  upper  respiratory  system. 

Chronic:  .  Cement  dust  c-se  ^ ^Vcr^a! 

of  the  interior  of  the  ,  i  n  an  allergic  dermatitis  * 

Hypersensitive  individuals  m^y  vel  P  amounts  of  chromium 

SS.-JT  «- 

principal  minerals.] 

Emergency  and  First  Aid  Pr°c®*"rep^mp^ 

repeatedly  with  wat^J.  and^ater .  Apply  sterile  dressings. 

immediately/  DrinK  mater.  _ _ 

Section  VII-Reactivity  Data _ 

Stability:  Product  is  stable.  Keep  dry  until  used. 

SSK^^’.ufSS?1  M  m^ta°rthorr  — 0^^^ 

hvdroqen  gas. 


06/17/1398  15:23 


2G8-375-4784 


BUlbh  blunt. 


Section  VI I -Reactivity  Data  -  Cont ' d  • 


Hazardous  Decomposition  Products t  None 
Hazardous  Polyermizationt  Will  not  occur. 


Section  VIII-Spill  procedures 


Steps  to  be  taken  in  case  material  i|  spi^®^  the  air.  ^Avoid 
methods  that  do  not  disperse  thejdust  int°nof ®  uired. 
breathing  the  dust.  Emergency  procedures  are  noc  i  4 

Disposal  Methods  Small  amounts  °_f_ ^use  Sif  it  is 


ii.  weuao o’*  frvr  later  use  it  ir 

ZlX  Ty  require  special  handling. 


of  a 


Section  IX- Special  protection^  I nfomatijm _ 

Respiratory  Protection;  In  dusty  environments,  the  use 
MSHA/NIOSH-approved  respirator  is  recommended. 

Ventilation,  Local  exhauat  can  be  need  to  control  airborne  duet 
levels- 

Protection,  Uae  tight  fitting  goggles  in  dusty  environs. 
Protection ,  ose  barrier  crease ' 

.• _ ofcnf  rtlnves.  boots  and  protective  doming  w  v  . 


Eye 


alkali-resistant  gioV^fif  ^db^s  and  protective  eement'in  plastic 
the  skin  from  prolonged  contact  with  t  working  with 

concrete,  mortar  or  slurries .  Inuaedia Bhowor  with 
cement  or  cement-containing  roateri  ,  Cement  burns  -with 

soap  and  water.  Precautions  must  be  taken, 
little  warning  -  little  heat  is  sensed. 

Section  X- Abbreviations  _ 


ACGIH 

ASTM 

CAS 

CFR 

ft’ 

I  ARC 
m3 


American  Conference  of  Governmental  Industrial 

AroeriSa^Society  for  Testing  and  Materials 
Chemical  Abstract  Service 
Code  of  Federal  Regulations 

ClSterniSfonal  Agency  for  Research  on  Cancer 
Cubic  meter 


UO.'  ±  i  *  1  3-0  1  - 


UU  X  w‘V_  -*  •  ui  «- 


"  O  .  C*  ~  *♦  •'  UH 
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Section  x-Abbreviations 


mg 

MSHA 

HXOSH 

NTP 

OSHA 

PEL 

TLVs 


S?llSiiLS?uteafor  SSuf Uo^Safety  and  Health 

2? With  Administration 

Permissible  Exposure  Limit 
Threshold.  Limit  Values 


Note:  This  material^afety  data^sheet  ^attempts  ^  d  vith 

accurately  as  possible  P  Baf etv  precautions  in  this  dat 

ss? -rs  “ssrs*' 

safely ^and  ^oo38°S&  al/appUoabla  law.  and  reflations. 


This  product  neither 
manufactured  with 
depleting  substances 


contains  nor  is  directly 
any  controlled  ozone 
,  Class  I  and  II. 


VAN  WATERS  &  ROGERS  INC. 
MATERIAL  SAFETY  DATA  SHEET 


PORT  NUMBER:  703 
iDS  NOi  PZ0.157 

c-r^iVE  DATE:  05/13/93 


JOIJUCT :  LIQUID  CAUSTIC  SODA.  30% 


PAGE:  001 
VERSION:  001 

ORDER  NO:  150173 
PROD  NO  :  237980 


MCCLELLAN  AFB 
SITE  S 

NEAR  BLDG  1093 

PATROL.  ROAD 

SACTO  , CA  95833 


>N  WATERS  &  ROGERS  INC.  ,  SUBSIDIARY  OF  UNIVAR  <206)889-3400 
LOO  CARILLON  POINT  ,  KIRKLAND  >  UA  98033 

_  EMERGENCY  ASSISTANCE  - 

FOR  EMERGENCY  ASSISTANCE  INVOLVING  CHEMICALS  CALL  -  CHEMTREC 

<800)424-9300 


RODLJCT  NAME: 

IOUID  CAUSTIC  SODA,  30% 

3DS  *:  PZ0157 


LIQUID  CAUSTIC  SODA.  30% 


ATE  : 

DITION: 

4EM  NAME/SYN: 


04/03/91 

005 

SODIUM  HYDROXIDE 


IEMICAL  FAMILY: 

3RMULA : 

AS  NUMBER: 

.S.  DOT  SHIPPING  NAME: 
.S.  DOT  HAZARD  CLASS: 
UBS I  DIARY  RISK: 

. D.  NUMBER: 

AC KING  GROUP: 

1“'  TABLE  QUANTITY: 


ALKALI 

NAOH 

001310-73-2 

SODIUM  HYDROXIDE,  SOLUTION 

C  0  R  R  0  S I V  E  M  A  T  E  R I A  L 

N/A 

UN 1824 
N/A 

1000  LBS./454  KG. 


SECTION  1 


PHYSICAL  DATA 


EPORT  NUMBER:  703 

MAN  WATERS  &  ROGERS 

INC  . 

PAGE  : 

002 

SDS  NO:  PZ0157 

FFECTIVE  DATE:  05/13/93 

MATERIAL  SAFETY  DATA 

SHEET 

VERSION : 

001 

RODUCTi  LIQUID  CAUSTIC  SODA.  30% 


ORDER  NO:  150173 
PROD  NO  :  237980 


OILING  POINT  0  760  MM  HG: 

'APOR  DENSITY  (AIR=1): 

PECIFIC  GRAVITY  (H20=l): 

•H  OF  SOLUTIONS: 

REEZ1NG/MELTING  POINT: 
SOLUBILITY  (WEIGHT  %  IN  WATER): 


240  F 
N/A 

1 . 328  6  68/68  F 
STRONGLY  BASIC 
32  F 

COMPLETE 


ULK  DENSITY: 

'OLUME  %  VOLATILE: 

APOR  PRESSURE: 

VAPORATION  RATE: 

!EAT  OF  SOLUTION: 
iPPEARANCE  AND  ODOR: 

WATER  WHITE  TO  SLIGHTLY 


11.07  LBS/GAL  0  68  F 
70% 

1  MM  HG 
N/A 

EXOTHERMIC 

TURBID  LIQUID?  NO  ODOR 


SECTION  2  -  INGREDIENTS 


1ATERIAL  PERCENT 

SODIUM  HYDROXIDE  30 


SECTION  3  -  FIRE/EXPLOSION  HAZARD  DATA 

'LASH  POINT  (METHOD  USED): 

NONE 

-LAMMABLE  LIMITS  IN  AIR  (%  BY  VOLUME) 

LEL :  N/A 

UEL. :  N/A 


EXTINGUISHING  MEDIA: 

NOT  APPLICABLE 

3 PEC I AL  F I  RE  F IGHTING  P ROCE DU RES : 
NONE 


IN USUAL  FIRE  AND  EXPLOSION  HAZARDS: 

CONTACT  WITH  SOME  METALS,  PARTICULARLY  MAGNESIUM,  ALUMINUM.  AND  ZINC  (GAL¬ 
VANIZED).  CAN  GENERATE  HYDROGEN  RAPIDLY,  WHICH  IS  EXPLOSIVE. 


SECTION  4 


HEALTH  HAZARD  DATA 


MAN  WATERS  &  ROGERS  INC. 
MATERIAL.  SAFETY  DATA  SHEET 


PAGE :  003 


PORT  NUMBER:  703 
,S  NO:  PZ0157 

WE  DATE:  05/13/93 

JO DUCT :  LIQUID  CAUSTIC  SODA,  30% 


VERSION:  001 


ORDER  NO:  150173 
PROD  NO  :  237980 


IXICITY  DATA: 


LC50  INHALATION: 

SEE  SECTION 

5 

L.D50  DERMAL: 

SEE  SECTION 

5 

SKIN/EYE  IRRITATION: 

SEE  SECTION 

5 

LD50  INGESTION: 

SEE  SECTION 

5 

FISH , LC50  (LETHAL  CONCENTRATION): 

UNKNOWN 

..ASS  IF  I  CATION  : 
INHALATION: 
SKIN: 

SKIN/EYE : 

INGESTION: 

AQUATIC: 


IRRITANT 
SEE  SECTION  5 
SEE  SECTION  5 
CORROSIVE 
UNKNOWN 


SECTION  5  -  EFFECTS  OF  OVEREXPOSURE 

3  CHEMICAL  LISTED  AS  A  CARCINOGEN  OR  POTENTIAL  CARCINOGEN? 
TP  -  NO  I ARC  -  NO  OSH A  ~  NO 


EDICAL  CONDITIONS  GENERALLY  AGGRAVATED  BY  EXPOSURE: 
NONE  KNOWN 


ERMISSIBL.E  EXPOSURE  LIMITS: 

OSHA:  2  MG/CU.M.,  CEILING;  29  CFR  1910.1000  (REV.  3/1/89). 


ACUTE : 

EYE  CONTACT:  CAUSES  SEVERE  BURNS;  SMALL  QUANTITIES  CAN  RESULT  IN  PER¬ 
MANENT  DAMAGE  AND/OR  LOSS  OF  VISION. 


SKIN  CONTACT:  CORROSIVE  ACTION  CAUSES  BURNS  AND  FREQUENTLY 
TION  WITH  SUBSEQUENT  SCARRING.  PROLONGED  CONTACT  DESTROYS 
FROM  SOLUTIONS  CAN  CAUSE  IRRITANT  DERMATITIS. 


DEEP  UL.CE RA¬ 
TI  S  SUE  .  MIST 


INGESTION:  INGESTION  CAN  CAUSE  VERY  SERIOUS  DAMAGE  TO  THE  MOUTH.  ESO¬ 
PHAGUS,  STOMACH,  AND  OTHER  TISSUES  WITH  WHICH  CONTACT  IS  MADE  AND  MAY 
BE  FATAL. 


INHALATION : 
TORY  TRACT 

....  rCTS  (;AN 

...UMONITIS 


INHALATION  OF  MISTS  CAN  CAUSE  DAMAGE  TO  THE  UPPER  RESPI 
AND  TO  THE  LUNG  TISSUE  DEPENDING  ON  EXTENT  OF  EXPOSURE. 

RANGE  FROM  MILD  IRRITATION  OF  MUCOUS  MEMBRANES,  SEVERE 
.  AND  DESTRUCTION  OF  LUNG  TISSUES. 


CHRONIC : 

THE  EFFECTS  OF  LONG-TERM.  LOW-LEVEL  EXPOSURES  TO  THIS  PRODUCT  HAVE  NOT 
BEEN  DETERMINED.  SAFE  HANDLING  OF  THIS  MATERIAL  ON  A  LONG-TERM  BASIS 


!EPORT  NUMBER:  703 
ISOS  NO:  PZ0157 
INFECTIVE  DATE:  05/13/93 


VAN  WATERS  &  ROGERS  INC. 
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VERSION:  001,- 


*RODUCT :  LIQUID  CAUSTIC  SODA,  30% 


ORDER  NO:  150173 
PROD  NO  :  237980 


SHOULD  EMPHASIZE  THE  AVOIDANCE  OF  ALL  EFFECTS  FROM  REPETITIVE  ACUTE 
EXPOSURES. 


EMERGENCY  AND  FIRST  AID  PROCEDURES 


INHALATION : 

"ZMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING,  GIVE  ARTIFICIAL  RESPIRATION. 
PREFERABLY  MOUTH-TO-MOUTH .  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN.  CALL 
A  PHYSICAN. 

EYE  OR  SKIN  CONTACT: 

IMMEDIATELY  FLUSH  EYES  WITH  PLENTY  OF  WATER  FOR  AT  LEAST  15  MINUTES.  HOLD 
EYELIDS  OPEN  DURING  THIS  FLUSHING  WITH  WATER.  CALL  A  PHYSICIAN.  IMMEDIATELY 
FLUSH  SKIN  WITH  PLENTY  OF  WATER  WHILE  REMOVING  CONTAMINATED  CLOTHING  AND 
BOOTS.  CALL  A  PHYSICIAN.  IF  SKIN  FEELS  SLIPPERY,  CAUSTIC  MAY  STILL  BE  PRE¬ 
SENT  IN  SUFFICIENT  QUANTITIES  TO  CAUSE  RASH  OR  BURN.  CONTINUE  WASHING  UNTIL 
SLICK  SkIN  FEELING  IS  GONE.  THOROUGHLY  CLEAN  CONTAMINATED  CLOTHING  AND  BOO'. 
BEFORE  REUSE  OR  DISCARD. 

INGESTION: 

IF  CONSCIOUS,  DRINK  LARGE  QUANTITIES  OF  WATER  OR  ACIDIC  BEVERAGE  (TOMATO 
OR  ORANGE  JUICE,  CARBONATED  SOFT  DRINKS).  DO  NOT  INDUCE  VOMITING.  TAKE 
IMMEDIATELY  TO  A  HOSPITAL  OR  PHYSICIAN.  IF  VOMITING  OCCURS.  ADMINISTER 
ADDITIONAL  WATER.  IF  UNCONSCIOUS  OR  IN  CONVULSIONS,  TAKE  IMMEDIATELY  TO 
A  HOSPITAL.  DO  NOT  ATTEMPT  TO  INDUCE  VOMITING  OR  GIVE  ANYTHING  BY  MOUTH 
TO  AN  UNCONSCIOUS  PERSON. 

‘JOTES  TO  PHYSICIAN  (INCLUDING  ANTIDOTES): 

TREAT  SYMPTOMATICALLY. 


SECTION  6  -  REACTIVITY  DATA 


STABILITY : 

STABLE 

CON D I T I ONS  TO  A VO I D : 

MATE R I ALS  L I STE D  BELOW . 

•HAZARDOUS  POLYMERIZATION:  WILL  NOT  OCCUR. 

CONDITIONS  TO  AVOID:  NONE 

INCOMPATIBILITY  (MATERIALS  TO  AVOID): 

ORGANIC  MATERIALS  AND  CONCENTRATED  ACIDS,  MAGNESIUM,  ALUMINUM.  ZINC 
(GALVANIZED),  TIN,  CHROMIUM,  BRASS,  BRONZE  AND  VARIOUS  FOOD  SUGAR. 
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.'PORT  NUMBER:  703 
S  NO:  PZO.1.57 

DATE:  05/13/93 

vrOlJUCT:  LIQUID  CAUSTIC  SODA,  30% 


VERS)  I  ON:  001 


ORDER  NO:  150173 
PROD  NO  :  237980 


^ZARDOUS  DECOMPOSITION  PRODUCTS: 

REACTION  UITH  VARIOUS  FOOD  SUGARS  MAY  FORM  CARBON  MONOXIDE. 


SECTION  7  -  SPILL  OR  LEAK  PROCEDURES 


rEPS  TO  BE  TAKEN  IF  MATERIAL  IS  SPILLED  OR  RELEASED: 

DIKE  AREA  TO  CONTAIN  SPILL.  ONLY  TRAINED  PERSONNEL  EQUIPPED  UITH  NIOSH/MSHA- 
APPROVEO,  FULL  FACEPIECE  COMBINATION  DUST/MIST  AND  ACID  GAS  RESPIRATORS 
SHOUI  D  BE  PERMITTED  IN  THIS  AREA.  RECLAIM  SPILLED  MATERIAL  IF  POSSIBLE.  OR, 
DILUTE  MATERIAL  UITH  A  LARGE  QUANTITY  OF  WATER,  THEN  NEUTRALIZE  WITH  DILUTE 
ACID.  PROPERLY  NEUTRALIZED  LIQUID  RESIDUES  < PH  6-9)  MAY  BE  DISPOSED  OF  IN 
WASTE  WATER  TREATMENT  FACILITIES  WHICH  ALLOW  THE  DISCHARGE  OF  NEUTRAL  SALT 
SOLUTIONS.  NEUTRALIZED  MATERIAL  CAN  BE  RECOVERED  BY  VACUUM  TRUCK  FOR 
DISPOSAL  (SEE  BELOW).  AFTER  ALL  VISIBLE  TRACES  HAVE  BEEN  REMOVED,  FLUSH 
t  UITH  LARGE  AMOUNTS  OF  WATER. 


ASTE  DISPOSAL  METHOD: 

THE  MANUFACTURER  RECOMMENDS  DISPOSAL  OF  NEUTRALIZED  MATERIAL  IN  AN  APPROVED 
AZARDOUS  WASTE  MANAGEMENT  FACILITY.  CARE  MUST  BE  TAKEN  WHEN  USING  OR 
ISPOSING  OF  CHEMICAL  MATERIALS  AND/OR  THEIR  CONTAINERS  TO  PREVENT 
NVIRONMENTAL  CQN-TAMINATION .  IT  IS  YOUR  DUTY  TO  DISPOSE  OF  THE  CHEMICAL 
ATE RIALS  AND/OR  THEIR  CONTAINERS  IN  ACCORDANCE  WITH  THE  CLEAN  AIR  ACT,  THE 
_EAN  WATER  ACT,  THE  RESOURCE  CONSERVATION  AND  RECOVERY  ACT,  AS  WELL  AS  ANY 
T'HER  RELEVANT  FEDERAL,  STATE.  OR  LOCAL  LAWS/ REGULATIONS  REGARDING  DISPOSAL. 


SECTION  8  -  SPECIAL  PROTECTION  INFORMATION 
ESPIRATORY  PROTECTION: 

USE  NIOSH/MSHA-APPROVED  DIJST/MIST  FILTER  RESPIRATOR  FOR  ROUTINE  WORK  PUR¬ 
POSES  WHEN  EXPOSURE  TO  MISTS  EXCEED  THE  PERMISSIBLE  EXPOSURE  LIMITS.  THE 
RESPIRATOR  USE  LIMITATIONS  MADE  BY  NIQSH/MSHA  OR  THE  MANUFACTURER  MUST 
BE  OBSERVED.  RESPIRATORY  PROTECTION  PROGRAMS  MUST  MEET  THE  REQUIREMENTS 
OF  29  CFR  1910,134. 


E 


NT I L ATI ON  <  TY  PE )  : 

L  0  C  A  L  E  X 1-1 A  U  S  T  S IJ  F  F I C I E  N  T 
M'r  *31 BLE  EXPOSURE  LIMITS. 


TO 


MINIMIZE 


EMPLOYEE  EXPOSURE  TO  MISTBELOW  PER¬ 


IL  PROTECTION: 

CLOSE  FITTING  CHEMICAL  SAFETY  GOGGLES 
WITH  FACE  SHIELD 
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VERSION:  003—. 


PRODUCT:  LIQUID  CAUSTIC  SODA.,  30% 


ORDER  NO:  150173 
PROD  NO  :  237980 


GLOVES : 

NITRILE,  NEOPRENE  OR  PVC 
OTHER  PROTECTIVE  EQUIPMENT: 

RUBBER  BOOTS  WITH  SAFETY  TOES,  RUBBER  APRONS,  PVC  CLOTHING,  PLASTIC 
HARD  HAT  SHOULD  BE  USED  WHEN  NECESSARY  TO  PREVENT  SKIN  CONTACT.  PER¬ 
SONAL  PROTECTIVE  CLOTHING  AND  USE  OF  EQUIPMENT  MUST  BE  IN  ACCORDANCE 
UITH  29  CFR  1910.132  AND  29  CFR  1910.133. 


SECTION  9  -  SPECIAL  PRECAUTIONS 

PRECAUTIONS  TO  BE  TAKEN  DURING  HANDLING  AND  STORING: 

-  WHEN  HANDLING,  WEAR  SAFETY  GOGGLES  AND  FACE  SHIELD,  RUBBER  GLOVES,  RUBBER 
BOOTS,  RUBBER  APRON,  COTTON  OR  POLYESTER  LONG-SLEEVED  SHIRT  AND  PLASTIC 
HARD  HAT. 

-  WEAR  NIOSH/MSHA-APPROVED  RESPIRATOR  FOR  PROTECTION  WHERE  MISTS  MAY  BE 
GENERATED . 

-  NEVER  TOUCH  EYES  OR  FACE  UITH  HANDS  OR  GLOVES  THAT  MAY  BE  CONTAMINATED 
UITH  CAUSTIC  SODA. 

-  NEVER  ENTER  A  CAUSTIC  SODA  STORAGE  TANK  OR  CONTAINER  (TANK  TRUCK  OR  TANK 
CAR ) -EVEN  IF  IT  APPEARS  TO  BE  EMPTY. 

-  AVOID  CONTACT  UITH  ORGANIC  MATERIALS  AND  CONCENTRATED  ACI DS-MAY  CAUSE 
VIOLENT  REACTION;  CAUSTIC  SODA  REACTS  UITH  MAGNESIUM.  ALUMINUM.  ZINC 
(GALVANIZED),  TIN,  CHROMIUM,  BRASS  AND  BRONZE,  GENERATING  HYDROGEN  WHICH 
IS  EXPLOSIVE.  ALSO,  CAUSTIC  SODA  MAY  REACT  UITH  VARIOUS  SUGARS  TO 
GENERATE  CARBON  MONOXIDE. 

-  WHEN  DILUTING,  ADD  30%  LIQUID  CAUSTIC  SODA  SLOWLY  TO  SURFACE  OF  COLD 
WATER  TO  AVOID  VIOLENT  ERUPTION. 

-  LIQUID  CAUSTIC  SODA  IS  SHIPPED  HOT  (100-100  F).  AVOID  SKIN  CONTACT- 
CAN  CAUSE  THERMAL  BURNS. 

-  HAZARDOUS  CARBON  MONOXIDE  GAS  CAN  FORM  UPON  CONTACT  WITH  FOOD  AND  BEVER¬ 
AGE  PRODUCT  IN  ENCLOSED  VESSELS  AND  CAN  CAUSE  DEATH.  FOLLOW  APPROPRIATE 
TANK  ENTRY  PROCEDURES  (SEE  ANSI  Z177 . 1-1977) . 

OTHER  PRECAUTIONS: 

-  DO  NOT  GET  IN  EYES,  ON  SKIN.  ON  CLOTHING.  CAN  CAUSE  SEVERE  INJURY 
OR  BLINDNESS. 

-  DO  NOT  BREATHE  MIST. 

-  DO  NOT  SWALLOW. 

-  WASH  THOROUGHLY  AFTER  HANDLING. 

-•  DO  NOT  EAT,  DRINK,  OR  SMOKE  IN  WORK  AREA. 


COMMENTS : 

TSCA  -  SODIUM  HYDROXIDE  IS  ON  THE  TSCA  INVENTORY  UNDER  CAS  *1310-73-2. 
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EPORT  NUMBER:  703 
jSOS  NO:  PZ0157 
■  FFCTIVE  DATE:  05/13/9 3 

’ROuvjCT  :  LIQUID  CAUSTIC 

ORDER  NO:  150173 
PROD  MO  :  237980 


VAN  WATERS  &  ROGE RS  INC. 
MATERIAL  SAFETY  DATA  SHEET 


VERS)  I  ON:  001 


SODA,  30% 


SARA  TITLE  III  -  A)  311/312  CATEGORIES  -  ACUTE  AND  REACTIVITY ,  G>  NOT 
LISTED  IN  SECTION  313,  C>  NOT  LISTED  AS  AN  "EXTREMELY  HAZARDOUS  SUBSTANCE" 

IN  SECTION  302. 

CERCLA  -  LISTED  IN  TABLE  302 . 4  OF  40  CFR  PART  302  AS  A  HAZARDOUS  SUB¬ 
STANCE  WITH  A  REPORTABLE  QUANTITY  OF  1000  POUNDS.  RELEASES  TO  AIR,  LAND 
OR  WATER  WHICH  EXCEDD  THE  RQ  MUST  BE  REPORTED  TO  THE  NATIONAL  RESPONSE 
CENTER,  800-424-8802. 

_  FOR  ADDITIONAL  INFORMATION  - 

CONTACT:  MSDS  COORDINATOR  WAN  WATERS  &  ROGERS  INC. 

DURING  BUSINESS  HOURS,  PACIFIC  TIME  (206)839-3400 

10/^6/95  15:59  PRODUCT:  237980  GUST  NO:  357307  ORDER  NO:  150173 


.  _ _  NOTICE . . - - - 

**  MAN  WATERS  &  ROGERS  INC.  ("MW&R")  EXPRESSLY  DISCLAIMS  ALL  EXPRESS  OR 


IMPLIED  WARRANTIES  OF  MERCHANTABILITY  AND  FITNESS  FOR  A  PARTICULAR  PURPOSE^ 
WITH  RESPECT  TO  THE  PRODUCT  OR  INFORMATION  PROVIDED  HEREIN,  AND  SHALL  UNDER 
NO  CIRCUMSTANCES  BE  LIABLE  FOR  INCIDENTAL  OR  CONSEQUENTIAL  DAMAGES.** 


ALL  INFORMATION  APPEARING  HEREIN  IS  BASED  UPON  DATA  OBTAINED  FROM  THE 
MANUFACTURER  AND/OR  RECOGNIZED  TECHNICAL  SOURCES.  WHILE  THE  INFORMATION  IS 
EIFLIEVED  TO  BE  ACCURATE,  VW&R  MAKES  NO  REPRESENTATIONS  AS  10  IIS  ACCURACY  OR 
SUFFICIENCY .  CONDITIONS  OF  USE  ARE  BEYOND  VU&RS  CONTROL  AND  THEREFORE  USERS 
ARE  RESPONSIBLE  TO  VERIFY  THIS  DATA  UNDER  THEIR  OWN  OPERATING  CONDITIONS  TO 
DETERMINE  WHETHER  THE  PRODUCT  IS  SUITABLE  FOR  THEIR  PARTICULAR  PURPOSES  AND  THE' 
ASSUME  ALL  RISKS  OF  THEIR  USE,  HANDLING,  AND  DISPOSAL  OF  THE  PRODUCT,  OR  FROM 
THF  PUBLICATION  OR  USE  OF,  OR  RELIANCE  UPON  .  INFORMATION  CONTAINED  HEREIN. 
THIS  INFORMATION  RELATES  ONLY  TO  THE  PRODUCT  DESIGNATED  HEREIN,  AND  DOES  NU I 
RELATE  TO  ITS  USE  IN  COMBINATION  WITH  ANY  OTHER  MATERIAL  OR  IN  ANY  OTHER 
PROCESS . 


*  *  * 
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i  m  chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldriche. 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


*  P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 
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TERIAL  SAFETY  DATA  SHEET 
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PROCESS  TECHNOLOGY  INC 
PL)  BOX  476 
BOISE  ID  33701-0476 


DATE:  04/10/95 
CUST#:  942742 
PC)#:  4/7/95 
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SECTION  1.  - 

PRODUCT  #:  222  32-1 


CHEMICAL  IDENTIFICATION - * 

GRANULAR*  99.5+X, 


NAME:  SODIUM  CARBONATE* 
A.C.S.  REAGENT 


SECTION 


COMPOSITION/INFORHATION  DN  INGREDIENTS 


CAS  #1497-19-8 
MF:  CNA203 

SYNONYMS  DISODIUM  SALT  *  CRYSTOL  CARBONATE  *  DISODIUM  CARBONATE 

4  SODA  ASH  *  SOLVAY  SOOA  *  TRONA  * 


SECTION  3. 


HAZARDS  IDENTIFICATION 


t  'EL  PRECAUTIONARY  STATEMENTS 
IRRITANT 

INUCASESOFECaNTACTTVlTTH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 

WEA^SUITABLE^PROTECTIvfcLOTHUIG,  GLOVES  AND  EYE/FACE 
PROTECTION. 

DO  NOT  BREATHE  DUST. 


SECTION  4. 


FIRST-AID  MEASURES- 


AMOUNtI  OF  WATM^OR^fLEAS^lB^INUTErWHILE^EMaviNG  CONTAMINATED 

ASSURENADEQUATE0FLUSHING  OF  THE  EYES  BY  SEPARATING  THE  EYELIDS 

?FT INHALED. S RE MOVE  TO  FR^SH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 

?pSPsi^KS^,ir*A?f,ESu?IMOuiHS  SI ?HIC*ALtI'r  pK^ERSON  IS  CONSCIOUS. 

WASH  CONTAMINATED  CLOTHING  BEFORE  REUSE. 

DISCARD  CONTAMINATED  SHOES. 


SECTION  5. 


FIRE  FIGHTING  MEASURES 


EXTINGUISHING  MEDIA 
NGNCOMBUSTIDLE. 


CONTINUED  ON  NEXT  PAGE 


._*ion«:  3238991301 
Fa*:  3238991311 


Spain 

Aldrich  Outmtca 
Apt.  09  Correos.  161 
28100  AJcobandas.  Madrid 
Telephone:  3416619977 
Fax:  3418619642 


Franc* 

Aldrtch-Chtmie  S  a  r.t. 

Llsta  0‘Abeau  ChwiM 
BP  701 

36297  St.  Quart  tin  FaHavtar 
Cadax 

Telephone  3374822800 


Italy 

Aidttch  CNrrwcia 
Via  Gaftaraie.  154 

20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 


Industries  trasae  25 
CH-9470  Bucha 
Taiaphona:  41817552723 
Fax:  41817587420 


Belgium 
Aldreh  Chamifl 
K.  Cardifnptein  8 
0-2880  Bomem 
Telephone-  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich,  a.r.o. 

Krtltkov*.  27 
180  00  Prague  8 
Tataphona:  42224225285 
Fax:  42224224031 


India 

Aldnctv  India 

64/158  Saldarjung  Enclave 
New  Data  1 10  029 
Taiaphona:  91116886872 
Fax:  91116886673 


Aldrich  Japan 
Kyodo  BkJg  Shmkanda 
10  Kande-MIkuracho 
Chtyoda  Ku,  Tokyo 
Tataphona  81332580155 
Fax  81332580157 


Australia 
Aldrich  Chemicals 
Unit  2 

lOAnatta  Ave. 

Cast*  HM.  NSW  2154 
Tataphona:  8128999977 
Fa*  6128999742 


United  Kingdom 
Aldrich  Chemical  Co.  Lid. 

The  0*d  Brickyard.  New  Road 
Gtamgham.  Dorsal  SP8  4JL 
Tataphona:  4474782221 1 
Fax:  44747823779 


Brazil 

Aldrich -Br  *29 
Rua  Sahara.  586-cgnj  53 
01239  010  Sao  Paulo.  SP 
Taiaphona:  351 12311068 
Fax:  55112579079 


Germany 

AkJnch-Chemta  GmbH  &  Co  KG 
RiadstraiM  2.  D  89555  Slertieim 
Tataphona:  497329970 
Fax:  4973291939 
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aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee ,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldricht 
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CUST#:  942742 
PO#:  4/7/95 

PRDOUCT  222321  NAME:  SODIUM  CARBONATE*  GRANULAR*  99.5+X, 

MF:  CNA203  A.C.S.  REAGENT 


USE  EXTINGUISHING  MEDIA  APPROPRIATE  TO  SURROUNDING  FIRE  CONDITIONS. 
SPECIAL  FIREFIGHTING  PROCEDURES 

HEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  WITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


SECTION  6.  -  ACCIDENTAL  RELEASE  MEASURES - 

EVACUATE  AREA. 

WEAR  SELF-CONTAINED  BREATHING  APPARATUS*  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

WEAR  DISPOSABLE  COVERALLS  AND  DISCARD  THEM  AFTER  USE. 

SWEEP  UP,  PLACE  IN  A  BAG  AND  HOLD  FOR  WASTE  DISPOSAL. 

AVOID  RAISING  DUST. 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 


-.ION  7. - -  HANDLING  AND  STORAGE 

RfcFER  TO  SECTION  0. 

ADDITIONAL  INFORMATION 

REACTS  VIGOROUSLY  WITH  FLUORINE. 


SECTION  8. 


EXPOSURE  CONTROLS/PERSONAL  PROTECTION- 


WEAR  APPROPRIATE  NIOSH/HSHA-APPROVED  RESPIRATOR*  CHEMICAL-RESISTANT 
GLOVES,  SAFETY  GOGGLES,  OTHER  PROTECTIVE  CLOTHING. 

USE  ONLY  IN  A  CHEMICAL  FUME  HOOD. 

SAFETY  SHOWER  AND  EYE  BATH. 

FACE  SHIELD  (8-INCH  MINIMUM). 

DO  NOT  BREATHE  DUST. 

DO  NOT  GET  IN  EYES,  ON  SKIN, 

AVOID  PROLONGED  OR  REPEATED 
WASH  THOROUGHLY  AFTER  HANDLING. 

SEVERE  IRRITANT. 

KEEP  TIGHTLY  CLOSED. 


OH  CLOTHING. 
EXPOSURE. 


CONTINUED  ON  NEXT  PAGE 
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.  ...  3738991301 
Fa-.  *438991311 


Spain 

AJdrich  Ckrtmca 
Apl  Correas,  181 
28100  Aicotoenda*.  Madrid 
Telephone:  3418619977 
Fax:  3418819642 


Italy 

Aldrich  Chknida 
Vie  Gelarate.  154 
20151  Mtano 
Telephone  39233417340 
Fax'  39238010737 


Switzerland 
Aldrich  Chemle 
tndustrieslrasse  25 
CH-9470  Bucha 
Telephone:  41817552723 
Fax:  4181 7567420 


Btlglum 
Aldrich  Chemle 
K.  CardtynpMn  8 
B-2860  Bomem 
Telephone:  3236991301 
Fax:  3236991311 


Czach  Republic 

Aldrich.  1.1.0. 

Krthkova.  27 
160  00  Prague-6 
Telephone:  42224225265 
Fax  42224224031 


India 

Aldrich -India 

B4/1 56  Setdarfung  Enclave 
New  Detti  110  029 
Telephone:  91 116866872 
Fax:  91116886873 


Franca  Japan  Australia  United  Kingdom  Brazil  Germany 

Aiddch  Chenie  S  e.M.  Aldrich  Japan  Aldrich  Chemcao  Aldrich  Chemical  Co.  Lid  Aldrich  Brazl  AJdrich-Chemie  GmbH  A  Co.KG 

Oeie  D'Abaeu  Cheanee  Kyoto  Bldg  Shtnkanda  Ur*  2  The  Old  Brickyard.  New  Road  Rue  Sahara.  566  con). 53  RMditras*  2. 0-89555  Stotohekn 

B  P  701  10  Kanda-Mfcuracho  10  Anete  Ave  G*ngriam.  Donat  SP8  4JL  01239-010  Seo  Paulo.  SP  Telephone:  497329970 

36297  St  Quenen  FaNevter  Chiyoda  K«.  Tokyo  Carte  M*.  NSW  2154  Telaphone:  4474762221 1  Telephone- 551 1231 1666  Fax:  4973291939 

Cede*  Telephone:  81332560155  Telephone:  6126999977  Fax:  44747823779  Fax:  551 12579079 

Telephone  3374822800  Fax' 81332580157  Fax  6128999742 

Fa*  337.9Vtt08 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co.,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldflc 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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PRODUCT  »: 
MF:  CHA203 


HYGROSCOPIC 
STORE  IN  A  COOL 


NAME: 


CUST 'f'fci  __ 
PQ#:  A/7/95 

S00IUM  CARBONATE,  GRANULAR,  99.5+X, 
A.C.S.  REAGtNT 


DRY  PLACE 


SECTION  9. 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


APPEARANCE  AND  ODOR 

WHITE  GRANULAR  POWDER 
MELTING  POINT:  851  C 
SPECIFIC  GRAVITY: 


2.532 


SECTION  10, 


STABILITY  AND  REACTIVITY 


INCOMPATIBILITIES 
STRONG  ACIDS 
ALUMINUM 

ZARDOUS  COMBUSTION 
CARBON  MONOXIDE, 


OR  DECOMPOSITION  PRODUCTS 
CARBON  DIOXIDE 


SECTION  11 


TOXICOLOGICAL  INFORMATION 


ACUTHARMFULTIF  SWALLOWED,  INHALED*  OR  ABSORBED  THROUGH  SKIN. 

HIGHECONCENTRATfo?tSAARENEXTREMELY  DESTRUCTIVE  TO  TISSUES  OF  THE  MUCOUS 
MEMBRANES  AMD  UPPER  RESPIRATORY  TRACT,  EYES  AND  SKIN. 

SYMPTOMS  OF  EXPOSURE  MAY  INCLUDE  BURNING  SENSATION,  COUGHING, 

WHEEZING*  LARYNGITIS,  SHORTNESS  OF  BREATH,  HEADACHE*  NAUSEA  AND 
VOMITING. 

TO  THE  BEST  OF  OUR  KNOWLEDGE,  THE  CHEMICAL,  PHYSICAL,  AND 
TOXICOLOGICAL  PROPERTIES  HAVE  NOT  BEEN  THOROUGHLY  INVESTIGATED. 

RTECS  NO:  VZ4050000 

SODIUM  CARBONATE  (2:1) 

IRRITATION  DATA 

SKN-RBT  500  MG/24H  MLO 
EYE-RBT  100  MG/24H  MOD 
EYE-RBT  100  MG/30S  RINSE  MLD 
EYE-RBT  50  MG  SEV 
TOXICITY  DATA 


28ZPAK  -,7,72 
28ZPAK  -,8,72 
TXCYAC  23.281,82 
GTPZAB  20(11), 55, 76 


CONTINUED  ON  NEXT  PAGE 


nd 

.Own* 

.  .phon,  3238991301 
Fax  3238991311 


Spain 

Aldrtch  Outmtca 
Apt.  d#  Correct.  161 
26100  Atcotwndas.  Madrid 
Talaphona:  3416619977 
Fax:  3416619642 


Italy 

Aldrich  CNmicia 
Via  Gaaarata.  154 
20151  Milano 
Tataphona:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrtch  Chamia 
Industrie* trass#  25 
CH  9470  Boch* 
TaieoMona:  41617552723 
Far  41617567420 


Belgium 
Aldrtch  Chamia 
K  C«rd*nplatn  6 
B-2860  Bomam 
Talaphona:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich,  s.r.o. 

Km* ova.  27 
160  00  Pragua-8 
Talaphona:  42224225265 
Fax:  42224224031 


India 

Aldrich -India 

B4/156  Saldanung  Endava 
Naw  o«ex  1  to  029 
Talaphona:  91116686872 
Fax:  91116886873 


France  Japan 

Aldrtch  Chtrwa  S  a  M.  Aidnch  Japan 

L  lata  O'APaau  Chaanas  Kyodo  0Ug  SMnkanda 

8  P  701  10  Kanda  Mfcuracho 

36297  St.  Quantin  Faitavtar  Chtyoda-Ku.  Tokyo 

Cadax  Talaphona:  61332580155 

Tataphona  3374822800  Fax  81332560157 

r«*  3374956806 


Australia  United  Kingdom 

Aldrich  Chamlcels  Aldrich  Chamcal  Co.  Ud. 

Un«  2  Tha  Old  Brickyard.  Naw  Road 

10  AnaMa  Awa.  QMngham.  Dorsal  SP8  4JL 

Caada  H«.  NSW  2154  Talaphona:  4474782221 1 

Tataphona:  6128999977  Fax:  44747823779 

Fax  6129999742 


Brazil  Germany 

Aidnch-Brarf  Aldreh-Chamla  GmbH  &  Co  KG 

Rua  Sahara.  56*con|  53  Riadslrassa  2.  089555  StaMwm 

012394)10  Sao  Paulo.  SP  Talaphona:  497329970 

Talaphona:  551 1231 1866  Fax:  4973291939 

Fax:  55112579079 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrich. 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  PAGE  < 


PRODUCT  *: 
MF:  CMA203 


CUST#:  942742 
PQ#:  4/7/95 

222321  t4A  ME:  SODIUM  CARBONATE,  GRANULAR,  99.5+%, 

A.C.S.  REAGENT 


ORL-RAT  LD50:4090  HG/KG,  28ZPAK 

IHL-RAT  LC50:2300  MG/H3/2H  ENVRAL 

ORL-MUS  LD50:6600  MG/KG  GTPZAB 

IHL-MUS  LC50: 1200  MG/M3/2H  ENVRAL 

IPR-MUS  L050:117  MG/KG  COREAF 

SCU-MUS  LD50:2210  MG/KG  RPTOAN 

IHL-GPG  LC50I  BOO  MG/M3/2H  ENVRAL 

TARGET  ORGAN  OATA 

EFFECTS  ON  FERTILITY  (PRE-IMPLANTATION  MORTALITY) 
ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL 
(RTECS )  DATA  IS  PRESENTED  HERE.  SEE  ACTUAL  ENTRY  IN 
COMPLETE  INFORMATION. 


-,8.72 

31.138.83 
20(11), 55, 76 

31.138.83 
257,791,63 
33,266,70 
31,138,83 


SUBSTANCES 
RTECS  FOR 


SECTION  12.  - 

DATA  NOT  YET  AVAILABLE. 


ECOLOGICAL  INFORMATION 


ION  13. 


DISPOSAL  CONSIDERATIONS 


FOP.  SMALL  QUANTITIES:  CAUTIOUSLY  ADD  TO  A  LARGE  STIRRED  EXCESS  OF 
WATER.  AOJUST  THE  PH  TO  NEUTRAL,  SEPARATE  ANY  INSOLUBLE  SOLIOS  OR 
LIQUIDS  AND  PACKAGE  THEM  FOR  HAZARDOUS-WASTE  DISPOSAL.  FLUSH  THE 
AQUEOUS  SOLUTION  DOWN  THE  DRAIN  WITH  PLENTY  OF  WATER.  THE  HYDROLYSIS 
AND  NEUTRALIZATION  REACTIONS  MAY  GENERATE  HEAT  AND  FUMES  WHICH  CAN  BE 
CONTROLLED  BY  THE  RATE  OF  ADDITION. 

OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 


SECTION  14.  -  TRANSPORT  INFORMATION  - 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 


SECTION  15. 


REGULATORY  INFORMATION 


REVIEWS,  STANDARDS,  AND  REGULATIONS 

EPA  FIFRA  1988  PESTICIDE  SUBJECT  TO  REGISTRATION  OR  RE-REGISTRATION 
FEREAC  54,7740,89 

MOHS  1974:  IIZD  68850;  NIS  389;  TNF  148455;  NOS  193;  TNE  1143671 
NOES  1983:  IIZD  68050;  NIS  373;  TNF  89358;  NOS  215;  TNE  1764461;  TFE 
682405 


CONTINUED  ON  NEXT  PAGE 


jrnfe 

3238991301 
Fa.  J2389913M 


Spain 

Aldrich  Qtwnlca 
Apt  <5m  Correoa.  »61 
28100  Alcobendas,  Madrid 
Telephone:  3416819977 
Fax:  3416619642 


Italy 

Aldrich  Chtmioa 
Via  GaAareie.  154 
20151  Milano 
Telephone:  39233417340 
Fax:  39238010737 


Switzerland 
Aldrich  Charme 
loduatrieilrasse  2S 
CM -94 70  Bucha 
Tala  phone  41817554723 
Fax:  41017567420 


Belgium 

Aldrich  Cham*© 

K.  Cardan 8 
8-2880  Bomem 
Talephona:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldrich,  a.r  o. 

Kriukova  27 
180  00  Pragua-6 
Talephona;  42224225285 
Fax:  42224224031 


India 
Aldrich  India 

84/158  SaWarjung  Enclave 
NawOetH  110  029 
Telephone:  91116886872 
Fax:  91116886873 


Franca  Japan 

AMrich-erwnka  S  a.r  l  Aldnch  Japan 

L’teJe  D'Abaau  Chesnes  Kyodo  0*dg.  Shinkanda 

B  P  701  10  Kanda-MHturacho 

38297  Si  Quentin  FaUvw  Chryoda  Ku,  Tokyo 

Cade,  Taieohona  81332580155 

Te*a  oh  one  3374822600  Fax  81332580157 


Australia  United  Kingdom 

Aldrich  Chemical*  Aldnch  Chemical  Co.  Ltd 

Unit  2  The  Old  Brickyard.  New  Road 

10  Anaia  Ave.  G4Bngham.  Ooraal  SP8  4JL 

Castle  Hdl.  NSW  2154  Telephone:  4474782221 1 

Telephone:  6128999977  Fax:  44747823779 

Fax  6120999742 


Brazil  Germany 

Akkich-BraxN  Aldnch-Chemle  GmbH  ft  Co  KG 

Rua  Sahara.  566  con)  53  Rtedstrawe  2.  0  89555  Si*mne*m 
01239-010  Sao  Paulo.  SP  Telephone  497329970 

Telephone:  551 1231 1866  Fax:  4973291939 

Fax  55112579079 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  AWriche; 
Telex:  26  B43  Aldrich  M! 

FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA  SHEET  PAGE  5 


CUST#:  942742 
P0#:  4/7/95 

PRODUCT  #:  222321  NAME:  SODIUM  CARBONATE,  GRANULAR,  99.5+2, 

MF:  CMA203  A.C.S.  REAGENT 


EPA  GENETOX  PROGRAM  1988,  INCONCLUSIVE:  E  COLI  POLA  WITHOUT 
EPA  TSCA  CHEMICAL  INVENTORY,  JUNE  1993 
EPA  TSCA  TEST  SUBMISSION  (TSCATS)  DATA  BASE,  JULY 


SECTION  16. 


OTHER  INFORMATION¬ 


AL  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT tTO 
BE  ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERHS  AND  CONDITIONS  OF  SALE. 


COPYRIGHT  1995  ALDRI CH  CHEMICAL  CO,  INC. 
LICENSE  GRANTED  TO  MAKE  UNLIMITED  PAPER  COPIES 


FDR  INTERNAL  USE  ONLY. 


lv  *on#  323*99 1 301 
Fax:  3238991911 


Spain 

Aldrich  QiAmtea 
Apt  da  Corraos.  101 
29100  AJcobandas.  Madrid 
Talaphona:  3416619077 
Fax:  341M19642 


Italy 

Aldrich  Chkmda 
Via  Gaftaraia.  154 

201  SI  Milano 
Talaphona:  39233417340 
Fax:  3S23S010737 


Switzerland 
Aldrich  Chanaa 
indusiriaavaaaa  25 
CH-9470  Bochs 
Talaphona:  41617552723 
Fax:  41017567420 


Belgium 
Aldrich  Chamla 
K  C*fdl*np*e*i  6 
B  2860  Bomem 
Talaphona:  3230991301 
Fax:  3230991311 


Czech  Republic 

Aldrich.  I.r.o. 

KrizHcova.  27 
180  00  Prague^ 
Talaphona:  42224225265 
Fax:  42224224031 


France  Japan 

Aldrich*  CNmie  S  a  f  t  Aldrich  Japan 

Ctela  D'Abaau  Chaanaa  Kyodo  Bldg  Shtakanda 

B  P  701  10  Kanda-Mfcuracho 

36297  Si  Ouantn  FMIamar  CNyoda  Ku.  Tokyo 

Cadax  Talaphona  61332500155 

T**phon«  3374822800  Fax  81332500157 


Auetralla  United  Kingdom 

Aldrich  Chamicat*  Aldrich  Chan**  Co.  Lid. 

Unit  2  Tha  Old  Brickyard,  New  Road 

10  Ana6a  Am.  Oatngham.  Dorsal  SP0  4JL 

Caada  HN.  NSW  2154  Talaphona:  4474762221 1 

Talaphona:  6126999977  Fax:  44747623779 

Fax-  6128999742 


India 

Aldrich-tndla 

64/158  SakSar*jng  Enclave 
NawOatV  110  029 
Talaphona:  91116886872 
Fax:  91116666673 


Brazil 

Aldrich*  Br  am 
Boa  Sahara.  506^on|.S3 
01230-010  Sao  Paulo.  SP 
Talaphona:  55112311666 
Fax:  55112579079 


Germany 

Aldrich  Chema  GmbH  l  Co  KG 
nwdskassa  2.  0-69555  Stakihakn 
Talaphona:  497329970 
Fax  4973291939 


chemists  helping  chemists  in  research  &  industry 


aldricti  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


2.  / 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


ATTN:  SAFETY  DIRECTOR 

ADAM  REGNER  _ 

PROCESS  TECHNOLOGY  INC 

P  O  BOX  476 

BOISE  ID  83701-0476 


EMERGENCY  PHONE  1-414-273-3850 

DATE  05/14/96 
CUST#:  942742 
PO#:  VF0505 


MATERIAL  SAFETY  DATA  SHEET  PAGE  1 


IT  I  ON  1. 


CHEMICAL  IDENTIFICATION- 


CATALOG  #: 
NAME: 


22351-4 

SODIUM  CHLORIDE,  99+%,  A.C.S.  REAGENT 


3TION  2. 


COMPOSITION/INFORMATION  ON  INGREDIENTS 


CAS  #:  7647-14-5 

MF:  CLNA 

EC  NO:  231-598-3 


3  COMMON  SALT  *  DENDRITIS  *  EXTRA  FINE  200  SALT  *  EXTRA  FINE  325  SALT  * 
HALITE  *  H.G.  BLENDING  *  NATRIUM CHLORID  (GERMAN)  *  PUREX  *  ROCK  SALT  * 
SALINE  *  SALT  *  SEA  SALT  *  STERLING  *  TABLE  SALT  *  TOP  FLAKE  *  USP 
SODIUM  CHLORIDE  *  WHITE  CRYSTAL  * 


■CTJ'-'N  3. 


HAZARDS  IDENTIFICATION 


j  PRECAUTIONARY  STATEMENTS 
IRRITANT 

IRRITATING  TO  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. _ „ _ _  ^ 

IN  CASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE. 

WEAR  SUITABLE  PROTECTIVE  CLOTHING. 

HYGROSCOPIC 

KEEP  TIGHTLY  CLOSED. 


CTION  4. 


FIRST-AID  MEASURES- 


IN  CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  WITH  COPIOUS  AMOUNTS  OF 

ItN^CASE^OF^CONTACT,  ^IMMEDIATELY  WASH  SKIN  WITH  SOAP  AND  COPIOUS 

IF° INHALED , WREMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT,  GIVE  OXYGEN. 

IF  SWALLOWED,  WASH  OUT  MOUTH  WITH  WATE&  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN. 


CTION  5. 


FIRE  FIGHTING  MEASURES 


EXTINGUISHING  MEDIA 

US^KCTINGUIsliNG  MEDIA  APPROPRIATE  TO  SURROUNDING  FIRE  CONDITIONS. 

SPFORAFIRESEINVOLVINGPrailDI^iRIAL,  DO  NOT  ENTER  ANY  ENCLOSED  OR 
CONFINED  FIRE  SPACE  WITHOUT  PROPE&  PROTECTIVE  EQUIPMENT.  THIS  MAY 

CONTINUED  ON  NEXT  PAGE 


Spain  Italy 

Aldrich  Oukmca  Aldrich  ChlmtOa 

Apt  de  Corraor  161  Via  Galarete.  154 

28100  Aieobendas,  Madnd  20151  Milano 

Telephone  3416619977  Talaphona:  39233417340 

Fax:  34 1 6619642  Fax:  39238010737 


Switzerland 
Aldnch  ChorWe 
tndustrtestrasse  25 
CH-9470  Buchs 
Telephone  41817552723 
Fax:  41817567420 


Belgium 
AJdtich  Chamia 
K.  Cardlfoplain  6 
B  2880  Bomem 
Telephone:  3238991301 
Fax:  3238991311 


Czech  Republic 
Aldnch.  a.r.o 
Krtzikova.  27 
180  00  Prague  8 
Telephone:  42224225285 
Fax:  42224224031 


India 

Aldnch  India 

84/158  Saldariung  Enclave 
New  Delhi  110  029 


France  Japan 

Aldrich- Chama  S  i  r  1.  Aldrich  Japan 

L’Wa  OAbeau  Chesnet  Kyodo  Bldg  ShWtanda 

B  P  701  10  Kanda  MAuracho 

38297  Si  Quentan  FaNawar  CMyoda  Ku.  Tokyo 

Cades  Telephone  81332580155 

Telephone  3374822800  Fax-  81332580157 

Ca»  3374956800 


Australia  United  Kingdom 

Aldnch  Chemicals  Aldnch  Chemical  Co.  ltd 

Unit  2  The  CHd  Brickyard.  New  Road 

10  Anefla  Ave.  GrNngham,  Dorset  SP8  4JI 

Castle  HM.  NSW  2154  Telephone:  44747822211 

Telephone:  6128999977  Fa*  44747823779 

Fax  6128999742 


Brazil  Germany 

Aldrich -Braal  Aldrich  Chemte  GmbH  &  Co  KG 

Rua  Sahara.  566  con|  53  fiiedstraase  2.  0  89555  Slemhexri 

01239-010  Sao  Panto.  SP  Telephone  497329970 

Telephone:  551 1231 1866  Fax:  4973291939 

Fax:  55112579079 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


MATERIAL  SAFETY  DATA 


CUST#:  942742 
PO#:  VF0505 

SHEET  PAGE  2 


CATALOG  *:  22351-4 

NAME:  SODIUM  CHLORIDE,  99+%,  A.C.S.  REAGENT 

INCLUDE  SELF-CONTAINED  BREATHING  APPARATUS  TO  PROTECT  AGAINST  THE 
HAZARDOUS  EFFECTS  OF  THE  NORMAL  PRODUCTS  OF  COMBUSTION  OR  OXYGEN 
DEFICIENCY. 

CTION  6.  -  --  --  --  -  ACCIDENTAL  RELEASE  MEASURES-  -  -  - - - 

WEAR  RESPIRATOR,  CHEMICAL  SAFETY  GOGGLES,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

SWEEP  UP,  PLACE  IN  A  BAG  AND  HOLD  FOR  WASTE  DISPOSAL. 

AVOID  RAISING  DUST.  _ 

VENTILATE  AREA  AND  WASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 

CTION  7.  -  -  -  - - HANDLING  AND  STORAGE- - 

REFER  TO  SECTION  8. 

ADDITIONAL  INFORMATION 

REACTS  VIOLENTLY  WITH  BROMINE  TRIFLUORIDE  AND  LITHIUM. 

CTION  8. - EXPOSURE  CONTROLS/PERSONAL  PROTECTION - 

CHEMICAL  SAFETY  GOGGLES. 

USE  PROTECTIVE  CLOTHING.  GLOVES  AND  MASK. 

SAFETY  SHOWER  AND  EYE  BATH. 

MECHANICAL  EXHAUST  REQUIRED. 

DO  NOT  BREATHE  DUST. 

DO  NOT  GET  IN  EYES,  ON  SKIN,  ON  CLOTHING. 

WASH  THOROUGHLY  AFTER  HANDLING. 

IRRITANT. 

KEEP  TIGHTLY  CLOSED. 

STORE  IN  A  COOL  DRY  PLACE. 


ICTION  9.  -  PHYSICAL  AND  CHEMICAL  PROPERTIES 

APPEARANCE  AND  ODOR 

WHITE  CRYSTALLINE  POWDER 

PHYSICAL  PROPERTIES 

MELTING  POINT:  801  C 

VAPOR  PRESSURE:  1MM  865  C 

SPECIFIC  GRAVITY:  2.165 

CTION  10. - STABILITY  AND  REACTIVITY - 


INCOMPATIBILITIES 

STRONG  OXIDIZING  AGENTS 

STRONG  ACIDS 

PROTECT  FROM  MOISTURE. 

HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 

CONTINUED  ON  NEXT  PAGE 


Spain  Italy  Switzerland  Belgium  Czech  Republic 

4>w  AJdiich  Ou*r«tci  Aldrich  OWn*cia  Aldrich  Chemle  Aldrich  Own**  Aldrich,  s.r.o 

.  323099(301  Apt  de  Correos.  161  VI*  Ga*arat*.  154  IndustrlesUasM  25  K.  Catdijnpiaxi  S  Krlhkova.  27 

36991311  28100  Alcohendaa.  MadrxJ  20151  M**no  CH  9470  Buchs  B  2800  Bomem  160  00  Prague-8 

Telephone:  3416619977  Telephone:  39233417340  Telephone  41817*52723  Telephone  3230991301  Telephone:  42224225205 
Fax  3416019642  Fax:  39236010737  Fax:  41017507420  Fax:  323699131 1  Fax:4222422403) 

France  Japan  Australia  United  Kingdom  Brazil  Garmany 

Aldfich  CMmta  S  a  r  i  AJdnch  Japan  Aldrich  Chemical!  Aldrich  Chemical  Co.  Lid  Aldrich  Brazil  Aldrich  Chemle  GmbH  &  Co  KG 

L'aie  O'Abeau  Chesnes  Kyodo  Bldg  Shmhenda  Unri  2  The  Old  Brickyard,  New  Road  Rue  Sahara.  566  conj.53  Rwdstrasse  2. 0  69555  Stemheim 

B  P  701  10  Kanda  MAoracho  10  Ane«e  Ave.  G«ngham.  Oorael  SP©  4JL  01239-010  Sao  Paulo.  SP  Telaphone:  497329970 

36297  St  Ouentn  Faierier  CNyoda  Ku.  Tokyo  Castle  H4.  NSW  2154  Telephone:  4474782221 1  Telephone:  551 12311666  Fax:  4973291939 

Cede*  Telephone  81332580155  Telephone:  6128999977  Fax:  44747823779  Fax' 551 12579079 

Telephone  3374022800  Fax  0133258015?  Fax  6120999742 


India 

Aldrich- indie 

84/158  SakJarJung  Enclave 
New  Detx  110  029 


Fax:  9U16886873 


»ur“I0599 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co. ,  inc. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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CUST#:  942742 
PO#:  VF0505 
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CATALOG  #: 
NAME: 


22351-4 

SODIUM  CHLORIDE,  99+%,  A.C.S.  REAGENT 


NATURE  OF  DECOMPOSITION  PRODUCTS  NOT  KNOWN. 
mON  11. _ TOXICOLOGICAL  INFORMATION 


INGESTION,  OR  SKIN  ABSORPTION- 


VCUTE  EFFECTS 

MAY  BE  HARMFUL  BY  INHALATION, 

CAUSES  EYE  IRRITATION. 

MAtIrIALKIS  IRRITATING* TO  MUCOUS  MEMBRANES  AND  UPPER 
RESPIRATORY  TRACT. 

ITECS  #:  VZ4725000 
SODIUM  CHLORIDE 


IRRITATION  DATA _ 

SKN-RBT  50  MG/24H  MLD 
SKN-RBT  500  MG/24H  MLD 
EYE-RBT  100  MG  MLD 
EYE-RBT  100  MG/24H  MOD 
R"^-RBT  10  MG  MOD 


BIOFX*  20-3/71 
28ZPAK  -,7,72 
BIOFX*  20-3/71 
28ZPAK  -,7,72 
TXAPA9  55,501,80 


C _ JITY  DATA 

ORL-RAT  LD50 
IHL-RAT  LC50 
ORL-MUS  LD50 
IPR-MUS  LD50 
SCU-MUS  LD50 
IVN-MUS  LD50 
ICV-MUS  LD50 
SKN-RBT  LD50 


3  GM/KG 

>42  GM/M3/1H 

4  GM/KG 
6614  MG/KG 
3  GM/KG 
645  MG/KG 
131  MG/KG 
>10  GM/KG 


TXAPA9 

BIOFX* 

FRPPAO 

COREAF 

ARZNAD 

ARZNAD 

TYKNAQ 

BIOFX* 


20.57.71 
20-3/71 

27.19.72 
256,1643,63 

7.445.57 

7.445.57 
2^,131.80 
20-3/71 


TARGET  ORGAN  DATA 

BEHAVIORAL  TcOWUlIiON^  OR  EFFECT  ON  SEIZURE  THRESHOLD) 
BEHAVIORAL  l^SCLE  CONTRACTION  OR  SPASTICITY) 

CARDIAC  (OTHER  CHANGES ) 

FALLOPIAN  TUBES ) 

Sli^SL(»E|mi!LiT?H!lRl^WpSN§AT!^,®TAt.ITn 

EFFECTS  ON  FUTILITY  1  POST- IMPLANTATION  MORTALITY ) 

effect!  8S  Hl81TsiWlCITY) 

EFFECTS  ON  EMBRYO  OR  FETUS 
SPECIFIC  DEVELOPMENTAL 

ONLY  ^F-r JSCTED  REGISTRY  v.  .  —  — — — ■  ■  ■  —  —  —  ~  —  - 

(RTECS)  DATA  IS  PRESENTED  HERE .  SEE  ACTUAL  ENTRY 
COMPLETE  INFORMATION. 


SYSTEM) 

_  SUBSTANCES 

IN  RTECS  FOR 


CTION  12. 


ECOLOGICAL  INFORMATION  - 
CONTINUED  ON  NEXT  PAGE 


■WJO99I301 

rj899131l 


Switzerland  Belgium  Czech  Republic 

Aidnch  Chemie  Aldrich  AJdrteh.  11  o. 

Industnestrasse  25  K.  Cardijoptom  8  Krbfcova,  27 

Ss-—-  Sr  Sr-  SSr 


Spain  Italy 

Aldrich  Qmmica  Aidoch  Qwncla 

Apt  deCorreos.  161  Via  Gaiarate,  1S4 

28100  AlcoOendav  Madrid  20151  Milano 


Fax:  3416619642 


France 

Aidnch  Chkwe  S  i  r.l 
L  is*  0‘Abeau  CMwn 
B  P  701 


Japan 

Aidnch  Japan 
KyodoBldg  Sh**anda 
10  Kanda  Mikuracho 


38297  St  Quenbn  FaKavier  Ctnyoda  Ku.  Tokyo 


Australia 
Alddch  Chemicals 
Una  2 

10  AneU  Ave 
C»M  He.  NSW  2154 


C*d«* 

T ektcoor*  3374822800 

r>lf 


Telephone  81332580155  Telephone  6128999977 


United  Kingdom 
Aldrich  Chemical  Co.  Ud  Aldrich  Brazil 

The  Old  Brickyard.  **"  Road  Rua  Sahara.  566  conj  53 
GrMngham.  Donat  SP8  4JL  01239  010  Sao  Paolo.  $P 

Tale  phone:  4474782221 1  Telephone:  551 1231 1866 

Fax:  44747823779  Fax:  55112579079 


India 

Aldrich- India 

84/158  Safdarjung  Enclave 
New  OetM  110  029 


Garmany 

AJdnch  Chemie  GmbH  &  Co  KG 
Riedslrasw  2.  D  89555  Sienherm 
Telephone-  497329970 
Fax:  4973291939 


Fa*  61332580157 


Fax  6128999742 


chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co.f  inc. 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 
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COST#:  942742 
PO#:  VF0505 
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TP  A.  T-OR  4  m  « A 

NAME:  ’  SODIUM  CHLORIDE,  99+%,  A.C.S.  REAGENT 


DATA  NOT  YET  AVAILABLE. 

SCTION  13. - - - DISPOSAL  CONSIDERATIONS - 

CONTACT  A  LICENSED  PROFESSIONAL  WASTE  DISPOSAL  SERVICE  TO  DISPOSE i  OF 
THIS  MATERIAL. 

OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  ENVIRONMENTAL  REGULATIONS. 

SCTION  14. - -  -  - - TRANSPORT  INFORMATION - - - - - 

CONTACT  ALDRICH  CHEMICAL  COMPANY  FOR  TRANSPORTATION  INFORMATION. 

SCTION  15. - REGULATORY  INFORMATION - 

EUROPEAN  INFORMATION 
IRRITANT 
R  36/37/38 

IRRITATING  TO  EYES,  RESPIRATORY  SYSTEM  AND  SKIN. 

S  26 

IN  CASE  OF  CONTACT  WITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
WATER  AND  SEEK  MEDICAL  ADVICE. 

S  36 

WEAR  SUITABLE  PROTECTIVE  CLOTHING. 

REVIEWS,  STANDARDS,  AND  REGULATIONS 


OEL=MAK 

EPA  FIFRA  1988  PESTICIDE  SUBJECT  TO  REGISTRATION  OR  RE-REGISTRATION 
FEREAC  54,7740,89 

NOHS  1974:  HZD  68880;  NIS  265;  TNF  63391;  NOS  163:  TNE  630453 

NOES  1983:  HZD  E0256;  NIS  1;  TNF  403;  NOS  5;  TNE  4029;  TFE  2015 

NOES  1983:  HZD  68880;  NIS  336;  TNF  69628;  NOS  211;  TNE  1743954;  TFE 

817249 

EPA  GENETOX  PROGRAM  1988,  NEGATIVE:  IN  VITRO  CYTOGENETICS-NONHUMAN; 
SPERM  MORPHOLOGY-MOUSE 

EPA  GENETOX  PROGRAM  1988,  INCONCLUSIVE:  MAMMALIAN  MICRONUCLEUS 


EPA  TSCA  SECTION  8 
EPA  TSCA  SECTION  8 
EPA  TSCA  SECTION  8 
EPA  TSCA  TEST  SUBM 


WW|  Ail  WilWIJW  M 1  Y  MmM  m  V 

B)  CHEMICAL  INVENTORY  _ 

D)  UNPUBLISHED  HEALTH/SAFETY  STUDIES 

E)  RISK  NOTIFICATION,  8EHQ-0892-9201 
SSI  ON  (TSCATS)  DATA  BASE,  OCTOBER  1995 


ECTION  16. 


OTHER  INFORMATION- 


THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO 
BE  ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALDRICH  SHALL  NOT  BE 
HELD  LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CONTACT  WITH 
THE  ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR 
ADDITIONAL  TERMS  AND  CONDITIONS  OF  SALE. 

COPYRIGHT  1996  ALDRICH  CHEMICAL  CO,  INC. 

CONTINUED  ON  NEXT  PAGE 


Spain  Italy  Switzerland  Belgium  Czech  Republic  India 

rfrte  AMrtch  Oumtci  Aldrich  Chtmlcia  Aldrich  Chernle  Aldrich  AJdrtch.  a  r.o.  Akfcich  India 

3238991X1  Ap<  da  Cocreoa.  161  Via  Gatarata.  1S4  kxtuslrtestrasse  25  K.  Cardijnplein  6  Krihkova.  27  84/159  S*J  dating  Enclave 

■**.48991311  28100  Alcobendas.  Madrid  20151  Mtano  CH-9470  Bucha  0  2680  Bomem  180  00  Prague  9  New  Oe*ii  110  029 

Telephone:  3416619977  Telephone:  392334 1 7340  Telephone:  41817552723  Telephone:  3238991X1  Telephone:  42224225285  Telephone:  911 1688687C  rift  fll 

Fax:  3416619642  Fax:  39238010737  Fax:  41817567420  F«:  323899131 1  Fax:  42224224031  Fax:  91 116686873 


France  Japan 

Mjrtch-Owwa  Sari  Ak**h  Japwi 

LIDe  O'Abeau  Cheanea  Kyodo  Bldg  Shtnkanda 

BP  701  10  Kanda  MWuracho 

38297  St  Quentan  FaRawer  ChTyoda-Ku,  Tokyo 

Cadax  Telephone:  81332580155 

Telephone  3374822800  Fax  81332580157 

Fa*  3374968806 


Australia  United  Kingdom 

Aldrich  Chemicala  Aldnch  ChemcN  Co.  Ud 

UnM  2  The  Old  Brickyard.  New  Road 

10  Anela  Ave.  CMHngham.  Dorset  SP8  4JL 

Castle  H».  NSW  2154  Telephone:  4474782221 1 

Telephone:  6128999977  Fax:  44747823779 

Fax  6128999742 


Brazil  Germany 

Aidrch-Breal  AJdrich-Chemie  GmbH  ft  Co  KG 

Rue  Sahara.  566-con|.S3  Rkedskasae  2.  0-89555  Siemhekn 

01239-010  Sao  Peuto.  $P  Telephone  497329970 

Telephone  55112311866  Fax:  4973291939 

Fax:  55 1 12579079 


chemists  helping  chemists  in  research  &  industry 


aldrich  chemical  co. 

P.O.  Box  355,  Milwaukee,  Wisconsin  53201  USA 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aldrichem  Ml 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 
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CATALOG  #: 
NAME: 


7  7  51  m  4 

SODIUM  CHLORIDE,  99+%,  A.C.S.  REAGENT 


LICENSE  GRANTED  TO  MAKE  UNLIMITED  PAPER  COPIES  FOR  INTERNAL  USE  ONLY. 


I 


Spain 


448991301 

311 


Apt.  da  C<xr*oi.  161 
28100  Aicobandas.  Madrid 
Telephone:  3416619977 
Fax:  3418619642 


Aldrich  CNmtd* 

Vi*  GaMrale,  154 
20151  Mlano 
Taiaphon*:  39233417340 
Fax:  39238010737 


Switzerland 

Aldrich  Cbami* 

Industrie*  trass*  25 
CH  9470  Bocht 
Telephone: 41817552723 
Fax:  41617567420 


Belgium 

Aidnch  Chami* 

1C  Caf<*|npWn8 
D-2880  Bomem 
Taiaphon*:  3238991301 
Fax:  3238991311 


Czech  Republic 

Aldrich,  s.r.o. 

KrizAova,  27 
180  00  Pregua-8 
Taiaphone:  42224225285 
Fax:  42224224031 


India 

Aldrich  -India 

84/158  Saldarjung  Endava 
NawOatN  110  029 

Taiaphone  911 168868V OfeO 2 
Fax:  91 116886673 


AMrieh-Chtnte  S  ar.i. 

Ltele  O'Abaau  Chaanaa 
8  P  701 

38297  St  Ouamin  FPwa 
Cadet 

Telephone'  3374822600 

in 


Japan 
Aidnch  Japan 
KyoOo  6>dg.  ShWcanda 
10  KjreteMtkuraeho 
CNyoda  Ku.  Tokyo 
Taiaphon*:  61332580155 
Fax  61332560157 


Australia 
AJdrich  Chemical* 

Unit  2 

10  Anal*  Ava. 

Caste  HU.  NSW  2154 
Telephone:  6128999977 
Fax:  6128999742 


United  Kingdom 

Aldrich  Chemical  Co.  Ud. 

The  Old  Brickyard.  New  Road 
Gttngham.  Dorsal  SP6  4JL 
Taiaphon*  44747822211 
Fax:  44747823779 


AldrictvBrart 
Rua  Sahara.  566 con)  53 
01239-010  Sao  Paulo.  SP 
Teiaphona:  55112311666 
Fax:  55112579079 


Germany 

Aldrich-Chente  GmbH  &  Co  KG 
Riadsitassa  2.  0  89555  Si*W>#im 
Teiaphona:  497329970 
Fax:  4973291939 
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chemists  helping  chemists  in  research  &  industry 

aldrich  chemical  co.,  inc, 

P.O,  Box  355,  Milwaukee,  Wisconsin  53201  USA  * 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  Aid  riche  m  M 
Tftex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


DIRECTOR 

£d*$e!eSJKHN0L0SV  inc 

BOISE  ID 


P0EB0?N§55PH8?^inJi*-J.73-3850 

PO  BOP.  355caHIL,AUKE=;  WI  5230I 

CUST#:  942742 
PO#: 


material  safety 


data  sheet 


SECTION  X. 


PAGE 


CATALOG  #: 
NAME: 


SECTION  2, - -  _ 

££S  #5.7681-52-9 

MF.  CLNAO 

EC  NO:  231-668-3 

SYNONYMS 


-  CHEMICAL" IDENTIFICATION _ 

42504-4 

CHLORINE  10-li-£L°RITE’  SQl-UTI™.  AVAILABLE 
COMPOSITION/INFORMATION  ON  INGREDIENTS  _  i  -  - 


?fi9RjX  |IDAKIN5KSOLUTioN%CDEolAN°iKHYPOCHLOR?TP%o^iLiTTOS  *  CH^0ROX  * 
CSh?tl?E<8St?E,*  SCDIUM  HVPOcfilSfelfk  :  SOOl58N|xYCHLOR?oi  I  18R£HfoR  . 


ufiim  (oorT  »  S  Dlm  hypochlorite  *  soB^SxychIJS^oI  :  18 
jON  3.  '  -  HAZARDS  IDENTIFICATION  -  -  _  .  . 

L4axlofziNGUTIONtRy  statements 

CORROSIVE 

^ulESTaSISg.Ct'M'iUSTISLE  NAT6RIAL  "‘V  CAUSE  FIRE. 

4N0 IF  s““ 

5lli^S0??HiL®FSi®X^^MA®^^^*^^"IHHe0IATei‘V  WITH  plenty  of 

PROTECTION.  ROTECTIVE  CLOTHING,  GLOVES  AND  EYE/FACE 

refrigerate!"^  vrfor* 


SECTION  4. - - 

JBJ&Sf  OF  CONTACT 


first-aid  measures- 


AMOUNTS  OF  MINTED 

CONTINUED  ON  NEXT  PAGE 


Spain 

/ct  <J*  , : 

2St«?  NCOS^rtH?: 

t7*CpfiO‘*r  3J1 
c*' 

franca 

A*<F*r»*  Cl>ifr.j  5.C  M 
L  0‘ao?>u  Zl~?rrrz 
O.P  73: 

*£3?  3t  Qucnfti  F^avto 
Ccccr 

&«*•  OTAS&QOQ 

F*«  WUZSAnst 


tWy 

0*wikSa 

iT  Vi«  $54 

imar-3 

r*crr 

F**-i  VCi*  '.*70  ■ 


Japan 
AC: jot.  :>xsyi 

*«*>  f>33. 

:C-  Ka#v.i»M.Vuftr?v- 
Oyah-icj.  7<*>o 

7cvp*^c; 

*t2?2KOL‘,r 


Sw»  Start  And 

■’"Tvs! as 
CW.:.4rc  OycV« 
T*vrrlWf<*: 

FAr.  ■*:?|75€7;.VT' 


Belgium 

AJif-icn 

k  v 

«*-29e0  S..-ncv-. 


Ciech  Republic 

K^OV*.  :»7 
<»  DO  Fra**--: 


Atf&irsJi;: 

AiS'**  0S  -ies»5 
LWri* 

iCAn**  Avc. 

Cawfc*  JJftA  2154 
Hire***}?; 
Vli- 


7*^c»*7nc-  L^&PMSOI  TrS^?-Praa^  •  Nc#r^-  MCO» 

i*^«-.pii««aM78 


India 

Cc-*7'T-3  3aSl*t^ng  EtbcKv* 
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United  Kingdom  Brazil 
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chemists  helping  chemists 


in  research  &  industry 


aldrich  chemical  co  inc 


Telephone:  (4T  4)  273-3*50 

Sffigf* 

FAX:  <414)  273-1979 


MATERIAL  Safptv  CUST#:  942742 

t  safety  Data  succ^ 

- -  7  A  5  H  E  E  T  PAGE 

NAME:06  42504-4 

„  CHLORINE  10-13%*’ 0RITE*  SOLUTION,  AVAILA8LE 

Jr^Q-fhlNG  AND  SHOES, 

If% ^IKZoIbToTrZ  THE  EYES  BV  SEPARATING  hyelids 

siySft&rasi 

SECTION  S.  - _ 

“llF&imi*®™  "  ’ "  FI6HTlNS  "6ASUR6S . . 

why  CHEMICAL  POWDER, 

SP§lARLSELF-CONTAllJinPft»£!TURES 

3x!d!zErJ0NTACT  WITH  SKW  e?Es!ATUS  AN0  PROTECTIVE  CLOTHING  TO 
UNplTS  T0XICAFSMisf>u3n^oNiTftAZAR0s 

SECTION  _ _ _  MAT.RIAL  MAY  CAUSE  FIRE, 

evacuate  area.  ~  ACCIDENTAL  release  MEASURES - 

RUSBe!ESLOVESTAINEC  BrEATHING  APPARATUS  OMQDce 

°*  vcRHicuLiTf  ZlZT/rl  T  800TS  AND  H6AVY 

«6A  AN0  WASH  SPILL  SItVa  p  ^  C0NTA1^«  «* 

SECTION  7.  -  ^  IT  TER  MATEbIAL  PICKUP  IS  COMPLETE 

TO  SECTION  - H#NDLINS  AY°  SY0AA« - -  -  !  . 

AOrIactsAviolfORMation 

. 

CONTINUED  ON  NEXT  PAGE 
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©chemists  helping  chemists  in  research  &  industry 

aldrldi  chemical  co..  inc. 

P.O.  Box 355.  Milwaukee  Wisconsin  53201  USA  * 


Telephone:  (414)  273-3850 
TWX:  (910)  262-3052  AMfichem 
Telex:  26  843  Aldrich  Ml 
FAX:  (414)  273-4979 


COST#:  942742 

material  SAFETY  DATA  SHEET  PAGE 


CATALOG 

SAME: 


42504-4 

CHLORINE  X0-13§L0RITEf  SOUrrIO*f  AVAILABLE 


§lX|ioE!IvcSirr^f’FSifS0Sg?TECTIVE  CL0THING- 

F ACESH t IlB “fs- t NCH E«f NI MUM 5 . 
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CONTACT  WITH  ACIDS  LIBERATcS  TOXIC  GAS* 
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CAUSES  BURNS. 

afIIr  contact  kith  skin,  wash  Immediately  with  plenty  of  water. 

?n  case  OF  accident  or  if  you  feel  unwell,  seex  medical  advice 

IMMEDIATELY  t SHOW  THE  LABEL  WHERE  POSSIBLE. 
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Carbon  Dioxide  in  Nitrogen 

0.0001%  to  30% 


MATERIAL  SAFETY  DATA  SHEET 


Identification 


Yoduct  Name:  CARBON  DIOXIDE  IN  NITROGEN  0.0001%  TO  30% 

:AS  Number:  N/A 

Ehemical  Family:  Gas  Mixture 

:hemical  Formula:  C02  in  N2 

1SDS  Identification  Code/Number:  2040 


Revision  Date  9/12/95 


ngredient  Name 
CARBON  DIOXIDE 

CAS  Number:  124-38-9 


OTROGEN 

CAS  Number  7727-37-9 


lo  data  given 


Composition/Infonnation  on  Ingredients 


Exposure  Limits 

ACGIH  TLV-TWA:  5.000  ppm 
ACGIH  TLV-STEL:  30.000  ppm 
IDLH:  50,000  ppm 

OSHA  PEL-TWA:  5.000  ppm  (transition) 
OSHA  PEL-TWA:  10.000  ppm  (final) 
OSHA  PEL-STEL:  30.000  ppm  (final) 

Simple  Asphyxiant 


Hazard  Identification 


Concentration  ' 
Percent  by  Weight 

.0001  to  30.0 


70.0  to  99.9999 


First  Aid  Measures  _ _ 


nhalation 

*rompt  medical  attention  is  mandatory  in  all  cases  of  overexposure.  Rescue  personnel  should  be  equipped  with  self-contained  breathing 
i pparatus. 

Conscious  persons  should  be  assisted  to  an  uncontaminated  area  and  inhale  fresh  air.  Quick  removal  from  the  contaminated  area  is 
nost  important  Unconscious  persons  should  be  moved  to  an  uncontaminated  area,  given  mouth-to-mouth  resuscitation  and  supple- 
nental  oxygen.  Further  treatment  should  be  symptomatic  and  supportive. 


lammable  Properties 
lash  Point:  N/A 
<ower  Explosive  Limit  (%):  N/A 
Ipper  Explosive  limit  (%):  N/A 

'ire  and  Explosion  Hazards 

:iectrical  Classification:  Nonhazardous. 

Extinguishing  Media 

Jonn~^mable,  Inert  gas 


Fire  Fighting  Measures 
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_ _ Accidental  Release  Measures 

Evacuate  all  personnel  from  affected  areas.  Use  appropriate  protective  equipment.  If  leak  is  in  user's  equipment,  be  certain  to  purge 
piping  with  an  inert  gas  prior  to  attempting  repairs.  If  a  leak  is  in  container  or  container  valve,  contact  CHEMTREC  or  your  closest  Norco 
location  for  emergency  assistance. 


Handling  fit  Storage 

Handling  and  Storage  Precautions  — 

Use  only  In  well-ventilated  areas.  Valve  protection  caps  must  remain  in  place  unless  container  is  secured  with  valve  outlet  piped  to  use 
point.  Do  not  drag,  slide  or  roll  cylinders.  Use  a  suitable  hand  truck  for  cylinder  movement.  Use  a  pressure  reducing  regulator  when 
connecting  cylinder  to  lower  pressure  (<3000  psig)  piping  or  systems.  Do  not  heat  cylinder  by  any  means  to  increase  the  discharge  rate 
of  product  from  the  cylinder.  Use  a  check  valve  or  trap  in  the  discharge  line  to  prevent  hazardous  backflow  into  the  cylinder. 

Protect  cylinders  from  physical  damage.  Store  in  cool  dry.  well-ventilated  area  of  noncombustible  construction  away  from  heavily 
trafficked  areas  and  emergency  exits.  Do  not  allow  the  temperature  where  cylinders  are  stored  to  exceed  130°F  (54°C)f  Cylinders  should 
be  stored  upright  and  firmly  secured  to  prevent  falling  or  being  knocked  over.  Use  a  "first  in,  first  out"  inventory  system  to  prevent  full 
cylinders  being  stored  for  excessive  periods  of  time. 

Never  carry  a  compressed  gas  cylinder  or  a  container  of  a  gas  in  cryogenic  liquid  form  in  an  enclosed  space  such  as  a  car  trunk,  van  or 
station  wagon.  A  leak  can  result  in  a  fire,  explosion,  asphyxiation  or  a  toxic  exposure. 


_ Exposure  Controls/Personal  Protection 

Engineering  Controls 

Use  local  exhaust  to  prevent  accumulation  of  high  concentrations  so  as  to  reduce  the  oxygen  level  In  the  air  to  less  than  19.5  molar  x 
percent 

Eye/Face  Protection 

Safety  goggles  or  glasses. 

Skin  Protection 

Protective  gloves  of  any  material. 

Respiratory  Protection 

Positive  pressure  air  line  with  mask  or  self-contained  breathing  apparatus  should  be  available  for  emergency  use. 

Other/General  Protection 

Safety  shoes. 

_ _ Physical  &  Chemical  Properties 

Appearance:  A  colorless  gas.  _____ 

Odor  Odorless. 

Basic  Physical  Properties 

Solubility  (H20):  Slightly  soluble 

Stability  &  Reactivity 

Stability:  Stable 

Hazardous  Decomposition  Products:  Carbon  dioxide  forms  Carbonic  Acid  in  the  presence  of  water  or  moisture. 

Hazardous  Polymerization:  Will  not  occur 
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Toxicological  Information 


Acute  Inhalation  Effects 

Low  concentrations  of  carbon  dioxide  (3  to  5  molar  percent)  cause  increased  respiration  and  headache.  8  to  15  molar  percent  concen¬ 
trations  cause  headache,  nausea  and  vomiting  which  may  lead  to  unconsciousness  If  not  moved  to  open  air  or  given  oxygen.  Higher 
concentrations  cause  rapid  circulatory  insufficiency  leading  to  coma  and  death.  Maintain  oxygen  levels  above  19.5%  at  sea  level. 


Miscellaneous  Toxicological  Information 

Carbon  Dioxide  is  the  most  powerful  cerebral  vasodilator  known.  Inhaling  large  concentrations  causes  rapid  circulatory  insufficiency 
leading  to  coma  and  death.  Chronic,  harmful  effects  are  not  known  from  repeated  in  halation  of  low  (3  to  5  molar  percent)  concentra- 

tions. 

Carcinogenicity  -  NTP:  No  IARC:  No  OSHA:  No 

~  Ecological  Information  _ _ 


No  data  given 

——  Disposal  Considerations _ 

Do  not  attempt  to  dispose  of  waste  or  unused  quantities.  Return  In  the  shipping  container  properly  labeled,  with  any  valve  outlet  plugs 
or  caps  secure  and  valve  protection  cap  in  place  to  Norco  for  proper  disposal.  _ _ 


Transport  Information 


Proper  Shipping  Name:  Compressed  Gas.  n.o.s..  (Nitrogen.  Carbon  Dioxide) 
Hazardous  Class:  2.2 
DOT  Identification  Number:  UN  1956 
)0~  ^hipping  Label:  Nonflammable  gas 


Regulatory  Information 


SARA  Title  m  Notifications  and  Information 

SARA  Title  m  -  Hazard  Classes:  Acute  Health  Hazard 

Sudden  Release  of  Pressure  Hazard 


Other  Information _ _ _ 

Hazard  Rating  Health:  1  Slight 

Fire:  0  Negligible 

Reactivity.  0  Negligible 

MSDS  Identification  Code/Number:  2040  _ _ 

Reference  Documentation _ 

Compressed  gas  cylinders  should  not  be  refilled  except  by  qualified  producers  of  compressed  gases  Shipmente  of  a  compressed  gas 
cylinder,  which  has  not  been  filled  by  the  owner  or  with  his  (written)  consent  is  a  violation  of  Federal  Law  (49CFR). 


Disclaimer  of  Expressed  &  Implied  Warranties 


Although  reasonable  care  has  been  taken  in  the  preparation  of  this  document,  we  extend  no  warranties  and  make  no  "P™***1®?*” 
to  the  accuracy  or  completeness  of  the  information  contained  therein,  and  assume  no  responsibility  regarding  the  s^'Uty  o 
information  foTthe  use's  intended  purposes  or  for  the  consequences  of  Its  use.  Each  individual  should  make  a  determination  as  to  the 

suitability  of  the  Information  for  their  particular  purpose(s). 


MSDS’S  Enclosed:  Carbon  Monoxide,  Isobutylene,  Air,  Nitrogen 

MATERIAL  SAFETY  DATA  SHEET 

An  exptanttxnotU*  terms  used  heremmjy  be  found  in  OSHA  29  CfR  1910  1200. 
m aittff  from  OSHA  reQtofu/ofjru  offices 

c  (esunta^ aentar  to  US  Department  oi  Labor  foim  0SHA20 

and  geninHy  accepted  m  Canada  for  mlotmeuoo  purposes) 

Do  Hot  Oupkatt  Tins  Form  Request  OhqoW 


Product:  Carbon  Monoxide 


*  s 

‘  •  CJecemoef  t- 


I.  PRODUCT  IDENTIFICATION 

TOOUCT:  Cjroon  Monoxide 
IEMICAL  NAME:  Carbon  Monoxide 
1HMULA.CO 

fNONYMS:  Carbonic  Oxide.  Carbon  Oxide 
-iEMICAL  FAMILY:  Not  applicable. 

OLECULAR  WEIGHT:  28  01 
UOE  NAM':  Carbon  Monoxide 

II.  HAZARDOUS  INGREDIENTS 

)i  mixtures  ol  tins  product  request  the  respective  component  Material  Safety  Data  Sheets.  See 
rcoonix 

ATERIAL  (CAS  NO.):  Carbon  Monoxide  (630-08-0) 

<T  (*.):  tOO 

*90-1991 ACGIHTLV-TWA  (0SHA-PEL):  50  ppm  (35  ppm) 

ns  product  is  subject  to  the  Pennsylvania  Worker  and  Community  Right-To-Know  Act  (34  P.S. 

actions  7301-7320) 


III.  PHYSICAL  DATA 

OIUNG  POINT.  760  mm.  Hg:  -191 5°C  (-312.7°F) 

PECIFIC  GRAVITY  (M-l):  Gas 
APOR  OENSITY  (air = 1):  0.968 
ERCENT  VOLATILES  BY  VOLUME:  100 
REE2ING  POINT:  -207  C  (-340.6’F) 

APOR  PRESSURE  AT  20  C.:  Gas 
OLUBILITY  IN  WATER.  %  BY  WT.:  Negligible 

i^'^ON  RATE:  (Butyl  Acetate  =1)  Not  applicable, 
ft  E  ANO  OOER:  Colorless  gas  at  normal  temperature  and  pressure:  odorless. 


IV.  HEALTH  HAZARD  DATA 


HRESHOLD  LIMIT  VALUE:  50  ppm  -  ACGIH  (1988-89). 

FFFCTS  OF  A  SINGLE  (ACUTE )  OVEREXPOSURE: 

A  htgMymMdriouKQl  exposure 

absorption  No  evidence  ol  adverse  effects  from  available  information 
trauuimn  Depertlrfigtfiwcwwfltration  and  duration  ot  exposure,  may  cause  hMdacte,  drowsiness,  dcnnes* 
tawn  rap’d  breathing.  paior.  cyanosis,  excess  salivation,  nausea,  vomtmg,  hjlooMtions.  contusion,  mgra.  convul- 
and  uTKonsoousness  Wen  we#  esobfcshed  paoonmg.  the  mucosal  surtaci  wfl  be  bnght  red  (cherry  rid)  in  cokx. 
lac*  ol  OA^gen  can  cause  death. 

Contact  No  evtierc  ol  adverse  dteds  from  awNattertormabori 
l.eCjnfcci  No  e.denced  adverse  etleds  from  ava^ 

FFECTS  OF  REPEATEO  (CHRONIC)  OVEREXPOSURE: 
ftcpeiicd  r.jpoui  from  CO  exposure  wi  ause  gndualy  increasing  central  nervous  system  (CHS)  damage,  ertilossoi 
ieosu»on  *n  the  lingers.  poor  memory,  and  mental  deienoraboti  Chrome  exposure  may  faoitate  the  development  ot 
jffietoscrtteroscs 

THER  EFFECTS  OF  OVEREXPOSURE: 

Otter  meets  mdude  emoryousucity.  unpaired  canfeovascutar  function,  pulmonary  edema.  pneumona,  grass  neuropsy* 
cnuu ic  umjge.  tr^mory  vnparment.  permanent  CNS  damage  and  cerebral  edema  w*h  tcreveisWe  team  damage.  Late, 
uui  oem,«*nizaiion  ts  a  rate,  but  possible,  compkcaboa 

tEOlCAL  CONDITIONS  AGGRAVATED  BY  OVEREXPOSURE: 

0^  »  n.-poxa  Horn  aitoxynemoglotin  toiination.  Bur  iQgnvJle  esat*shed  Cttoraiy  «1  webnl  oioiJlonr  xsulli- 
CtfOC, 

■GNIFICANT  LABORATORY  DATA  WITH  POSSIBLE  RELEVANCE  TO  HUMAN  HEALTH  HAZARD 
VALUATION: 

Caroon  monoxide  produces  emoryoleul  tonoiy  m  laboratory  animals,  but  only  at  doses  wftcft  cause  maternal  toaoty 
Itetr  is  no  mtormiuon  available  with  respect  lo  possible  efteds  n  humans 

MERGENCY  AND  FIRST  AID  PROCEDURES: 

ritts  product  .s  a  gas  at  normal  temperature  and  pressure 
$*m  Cjr<tkt  Wasftwtm  soap  and  water 

Ihiuumm  Remove  to  iresn  air  Give  artificial  respiration  it  not  breathing  Give  oxygen  d  breathing  ts  difficult  Can  a 


E  t  Flusnwttn  water 

T£*  PHYSICIAN:  Dtere  >s  no  specific  lruimertoto*rttp<nu"Stoukib*&tai4Xtt*(^oial 
tyr  s  jnj  m  t  a*x*  conation  at  On  purnn.  AnQ*»  end  depress**  ot  me  5  T  soomtntofthetkctnaiftogMrth 
Mej  ntjuraui  Hypo**  [Mpc^ewh^hconctntntiomanftsiMeicertOfJeami  W»s*m$Oos*.tt*us$aitw*- 
teteta*  indrrtJuats/ipeatody  overexposed  may  present  pos**Romtmg*  sign 


V.  FIRE  AND  EXPLOSION  HAZARD  DATA 

:LASH  POINT  (test  method):  Flammable  Gas 


AUTOIGNITION  TEMPERATURE:  609  C  (T128  F) 

FLAMMABLE  UMITS  IN  AIR.  %  by  volume 

LOWER  12.5%  UPPER  74% 

EXTINGUISHING  MEDIA:  CO...  dry  chemical,  water  spray  or  log 
SPECIAL  FIRE  FIGHTING  PROCEDURES: 

Evacuate  al  personnel  from  0*9*  area,  immediately  cool  containers  won  water  spray  trommanmumisurce  * 
care  not  to  extinguish  flames  Remove  tgrvbon  sources  ii  without  nsk.  It  names  art  accidentally  extng^sncc 
re  ignrtion  may  occur. 

Use  sell -contained  breatfung  apparatus  Stop  How  olgasil  without  ns*  white  continuing  coo.  r'q  vuater  spra,  re 

contamers  from  area  te  tee*  without  tskAiow  tee  w  burn  out. 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS: 

Ftammabteioxxgasf^viottedetectedt^otyx  Forms  explosive  mixtures  with  *  and  ox*k/mq  agents 
rupture  due  to  heat  ol  tee.  Do  not  extinguish  flames  due  10  possibility  ol  explosive  re  «nmon  Ftanur^  .w 
spread  from  spdL 

Explosive  atmospheres  may  Imger  Before  eniermgarea.  espeoaVy  confined  areas,  cftedt  aimosptere  ian  a;;", 
dewcc  No  part  tecontimcr  should  be'Jihiecieil  In  j  tempetalurehiotef  Hun  52  CfappioamateF/ 125  ?•  Ur.-.: 
os  are  pruwdcd  wen  a  pressure  rdrf  device  dcsxjnrd  tu  vent  contents  when  they  ate  exposed  to  Je^iteo  temt*. : 


VI.  REACTIVITY  DATA 


STABILITY:  Stable 

CONDITIONS  TO  AVOID:  Temperatures  in  excess  of  400-C.  See  Section  IX. 
INCOMPATIBILITY  (materials  to  avoid):  Oxidizing  agents,  oxygen,  Itammables,  mstal  ox.: 

metals  in  presence  of  moisture,  and/or  sulfur  compounds. 

HAZARDOUS  DECOMPOSITION  PRODUCTS:  Carbon  monoxide  win  decompose  to  lorm  car: 

dioxide  and  carbon  above  400°C. 

HAZARDOUS  POLYMERIZATION:  Will  not  occur. 

CONDITIONS  TO  AV0I0:  None  currently  known 

VII.  SPILL  OR  LEAK  PROCEDURES 

STEPS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASEO  OR  SPILLEO: 

OAMCER:  May  form  explosive  mnduies  with  aw  (see  Section  V)  Immediately  evacuate  al  personnel  t/om  turret 
Oy.  hr>jitvng  apparatus  vWi«g  needed  flemow  al  sources  ol  xjndiorjrfwteioiAnsk  fteaicegai*- 

or  hne  water  spray  Shut  oh  leak  4  without  nsx  Vnttbte  area  ol  leak  or  move  teatangcontamer  10  wdhtenitakdii^ 
FUmmabte  tone  gas  may  spread  from  spa*  Before  entering  area,  especially  conhned  areas,  check  aimospteri 
appropriate  device. 

WASTE  DISPOSAL  METHOD:  _  _  _ 

Prevent  waste  liom  contammatxig  currnunrkng  environment  Keep  personnel  away  Oiscard  any  produci  ttsA* 

posablt  container  or  teier  man  envwonmeniaBy  acceptable  manner.  mluHcomplunce  withlederal.  slate  im  - 

regulations 


VIII.  SPECIAL  PROTECTION  INFORMATION. 

RESPIRATORY  PROTECTION  (specify  type):  _ _ _ 

Seted  «  accordance  with  OSHA  29  CFR 1910 134  and  ANSI  288.2  For  concemasons  up  » 10  tones  iheappfcciaiec* 

sure  tend  wy  WOSWMSHA  approved  suppled  air  lespwalor  a  recommended  Up  to  50  hmes  a  WOShUSmAjop^ 
respiraiorwitha  lultace  pteceorsett-conomed  breathmg  apparatus  a  recommended.  For  tegh  Oa%*um£cs,  use . 
setf-conamedbreaihmg  apparatus  operated  m  the  prcssurcitonandniode. 

VENTILATION: 

LOCAL  EXHAUST:  Explosion  proof  system  is  acceptable. 

MECHANICAL  (general):  Inadequate. 

SPECIAL:  Use  only  in  a  closed  system. 

OTHER:  See  SPECIAL 

PROTECTIVE  GLOVES:  Preferred  for  cylinder  handling. 

EYE  PROTECTION:  Select  in  accordance  with  OSHA  29  CFR 1910 133. 

OTHER  PROTECTIVE  EQUIPMENT:  Select  in  accordance  with  OSHA  29  CFR.  1910.132  ^ 
1910.133. 


IX.  SPECIAL  PRECAUTIONS 

OANGER: 

Flammable  toxic  gas  under  pressure  Gas  cannot  be  detected  by  odor  Harmful  tl  mimed  Usep^g-tt^fik  : 
outety  designed  10  withstand  pressures  10  be  encountered  May  form  explosive  mutweswunaiT  Gro^MeW' 
Only  use  spark-prool  tools  and  etpiosmn-prool  equipment  Keep  away  from  heal  spark  and  open  tume  Store  v . 
with  adequate  venwation  at  al  times  Use  oniytn  a  dosed  system  Close  valve  when  nee  muse  and  w«nemp:.  * 
away  from  oxidmng  agents 

MIXTURES: 

When  two  01  more  gases,  or  tiquetiefl  gases  are  mued.  theu  hazardous  properties  may  comome  to  create  aa^ 
unexpected  hazards  Obtam  and  evaluate  the  safety  information  tor  each  component  belwe  you  proa***  W  * 
ConsuU  an  industrial  Hygienist,  or  otner  trained  person  when  you  make  your  salety  evaluation  ot  tr*  e«l  5^. 
Rtrwnber  gases  arvl  kquids  have  properties  wh<h  can  cause  serious  vqury  or  death 
Be  sure  to  read  *d  understand  al  Ubeft  and  other  mst/udjons  suppked  with  al  containers  of  tnaprai^ 

STORAGE: 

Remove  al  sources  ot  ignmon  6ka»<  mstaiation  sheute  be  exptosion-proot  consteucnon  Protea  artxmer 
sunlight.  M  store  m  wet-venuated  sate  areas 


Scott  Specialty  Gases 


/.Vi  4  5 

material  safety  data  sheet 


PLUMS^cADVILi-S.  PA  2’'5-"6t:-sS6 1  (Corporate  Offices  «nd  Production  Faciity) 

6P-0A.  THE  NETHERLANDS  076-71  16  29  (El -ocean  Haadquaners  ana  ProciucTion  Facmy) 

FP.EV.QfJT.  CA  510*^3-0-62  SAN  BERNARDINO.  C A  309-667-2571 

LCNGMOM.CC  *503-442*4700  *  WAKEFIELD,  MA  6:7-245-8707 

.  TFGY.  Vi  313-569-2930  DURHAM.  NC  3“  9-220*0803 

SOu/h  PLAINFIELD.  NJ  908-754-7700  *  HOUSTON.  TX  713-644-4620 


•  OzZSlI 

CHEMICAL  NAME:  Phosgene  SUPPLIER:  Scon  Specially  Case 

CHEMICAL  FORMULA:  COC12  ADDRESS:  6 14 i  Easton  Road.  F 


•  "U". > 


CHEMICAL  FAMIL  Y:  Carbonyl  gas 
DATE  PREPARED:  4;  i  -92 


SUPPLIER:  Scon  Specitdiy  Oases,  Inc. 

ADDRESS:  6 Mi  Easton  Road.  PlumsteadviJie,  PA  lt$49 
In  Case  of  Emergency,  Contact  your  Regional  Plant  Manager 


OTiIER  DESIGNATIONS:  Carbon  oxychloride.  carbonyl  chloride, 
Chloroformvl  chloride.  CAS#  75-44-5 


. .  i 
s 

- . — 1  -  - 

EXPOSURE  LIMITS  (PPM1 

aCGIH  OS  1 1 A 

COMPONENT 

CAS  * 

CONCENTRATION 

TI.V  PEL 

OTHER 

Phosgene 

75-44-;- 

99+ft 

ILI  0.1 

None 

- - , 

l/SECT 

dCAlTOATA  \y 

— 

•  ••  -  *. .  1 
-  -  -4 

BOILING  POINT  t°F):  46.8 
VAPOR  PRESSURE  (£  699F:  1 .55  cur 
VaPOR  DENSITY  (.AIR  =  ) ;;  3.4 
SOLUBILITY  IN  WATER  20‘ C:  Negligible 


SPECIFiC  GRAVITY  1H2O  =  1)  @  20*C:  1  .4 

PERCENT.  VOLATILE  BY  VOLUME  (V  >  N/A 

EVAPORATION  RATE  (. _ "  I  !■  N/A 

.APPEARANCE  AND  ODOR:  Colorless  gas  with  sweet  characteristic 
Odor  or  musty  hay  <&  0-5  10  1  ppm.  A  pungent  irritating  odor  @  2 
ppm.  Rapid  olfactory  fatigue  occurs. 


FLASH  POINT  AND  METHOD  FLAMMABLE  LIMITS _ LEX - DEL - 

)sj/.\  _ Non  Ham  nibble _ __ _ _ , _ 

EXTINGUISHING  MEDIA:  Use  what  is  appropriate  for  surrounding  fire. 

SPECL4E  FIRE  FIGHTING  PROCEDURES:  Wear  self-contained  breathing  apparatus  and  full  protective  clothing.  U>e 
water  spray  to  keep  fire  exposed  cylinders  cool. 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS:  Fire  fighters  should  use  sell  eomainct!  breathing  stpp.ir.iius. 


01'04  96  12:5-3  0303  772  7673 


SCOTT  COLORADO 


43003 


STABILITY  Stable  under  normal  storage  conditions. 

INCONtfATIBIUTY  (MATERIALS  TO  AVOID);  Water,  ammonia,  alcohols,  phenols,  arnines.  pondered  aluminum. 
HAZARDOUS  DECOMPOSITION  PRODUCTS;  At  temperatures  above  WC,  phosgene  decomposes  into  Cl2  and  CO. 
HAZARDOUS  POL'  >1ERIZAT10N:  Will  net  occur. 


ROUTES  OP  ENTRY:  Inhalation 

EFFECTS  Of  OVEREXPOSURE:  (ACUTE);  Do  not  rely  on  odor  for  o  warning  of  unsafe  conditions  (rapid  olfactory 
falio  ur.  occur*)  Gas  irritates  the  eves,  skin,  throat,  and  lungs.  Other  symptoms  include:  weakness  vomiting  and  cyanosis. 
The^L  of  £>»  symptoms  can  be  decayed  by  as  much  as  24  hours.  (CHRONIC):  Respiratory  functions  ritay  be 
impaired  (MEDICAL  CONDITIONS  AGGRAVATED  BY  OVEREXPOSURE):  Respiratory-  problems. 

CARCINOGENICITY  -  NTP?  HQ.  1  ARC  MONOGRAPHS?  HQ.  OSHA  RBjLLaTED?  NQ 

EMERGENCY  AND  FIRST  AID:  If  odor  is  detected,  immediate  corrective  union  or  withdrawal  mu>t  be  taken.^  Remove 
victim  from  .omaminated  area  minimizing  their  physical  exertions.  Restore  and/or  support  breathing  as  «*quin.u.  . 
SmS«.>xygt.,,.  Keep  victim  worm  and  at  rest.  Contact  physician  promptly.  Observe  all  .hose  exposed  for  24-.* 

hours:. 


1  c)f 

r  ruy « :  'Mu’'  •  "  "  '*  r~  ****  ■ 


Ste.pc  TO  BE  TAKEN:  Evacuate  and  ventilate  area.  Establish  emergency  plan  where  phosgene  is  used.  Shin  oiT  tmw. 
Prevent  liquid  from  entering  sewers.  Remove  leaking  cylinder  to  exhaust  hood  or  safe  outdoors  area  it  this  c.,n  b,  .... 

safely. 

WASTE  DISPOSAL  METHOD-  Pass  controlled  discharges  of  phosgene  through  a'10%  sodium  hydroxide  solution. 
^  ,0  "'ilh  »,  «J«  M„=,  plugs  or  cups  sccuced  end  v,K,  pioiccon  cap  - 

place. 


RESPIRATORY  PROTECTION  (SPECIFY  TYPE):  Worker  exposure  must  be  maintained  below  the  TLV  lc-i  nonroutine 
or  emergency  use.  Use  a  self-contained  breathing  apparatus  in  case  of  emergency  or  non-routine  use. 

VENTILATION:  Provide  adequate  general  and  local  exhaust  ventilation. 

OTHER  PROTECTIVE  EQUIPMENT:  Wear  safety  goggles,  rubber  gloves,  and  safety  shoes.  A  salety  sht:we>  and 
eyewash  station  should  be  readily  available. 

PRECAUTIONS  TO  BETAKEN  IN  HANDLING  AND  STORING:  Store  in  well  ventilated  areas  lruck 

protection  cap  on  cylinders  when  noi  in  use  and  secure  cylinder  when  using  io  protect  fre  m  FalU  c.. 
to  move  cylinders. 

OTHER  PRECAUTIONS:  Empty  containers  contain  residual  product  and  remain  hazardous.  Al”'Shodd  be'refilled 

physical  damage.  Do  not  deface  cylinders  or  labels.  Move  cylinder  with  ^  1  d  lhe  owner 

by  qualified  producers  of  compressed  gases.  Shipment  cf  a  compressed  gas  cylinder  *  huh  has  not  been 

or  with  his  written  consent  is  a  violation  of  federal  law  (49  CFR). 


MATERIAL  SAFETY  DATA  SHEET 


MAT04600 


>  2  2 
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SECTION  1 


CHEMICAL  PRODUCTS  &  COMPANY  IDENTIFICATION 


'M.  SON  GAS  PRODUCTS 
30  S.EAVIEW  DRIVE 
SECAUCUS,  NEW  JERSEY  07096 
(201)  867-4100 


EMERGENCY  CONTACT: 
CHEMTREC  1-800-424-9300 


CAS  NUMBER:  7782-50-5 
RTECS  NUMBER:  F02100000 


SUBSTANCE:  CHLORINE 
TRADE  NAMES/ SYNONYMS: 

CHLORINE  MOLECULAR;  CHLORINE  MOL. ;  DIATOMIC  CHLORINE;  DICHLORINE; 
MOLECULAR  CHLORINE;  STCC  4904120;  UN  1017;  CL2 ;  MAT04600 

CHEMICAL  FAMILY: 

HALOGEN 


INORGANIC  GAS 


Q  SECTION  3 

CERCLA  RATINGS 
NFPA  RATINGS  (SCALE 


EMERGENCY  OVERVIEW-: 

HARMFUL  IF  INHALED^ 

MAY  RUPTURE  IN  HEAT  OFFIRE  .^MAY-LIGNITE  COMBUSTIBLES  .f  >  r  .  ^ 

DO  NOT  BREATHE  GAS .-i;DO NOT iGET .IN *EYES ,  ON  SKIN ^OR  ON. CLOTHING.  KEEP  AWAY 
FROM  HEAT  AND  FLAME&^iOR§#WAYr;.^RQl||Fjp9MyS1lIH,LE^MAtraRI-ALSScDOlHOT  PUNCTURE 
CONTAINER.  KEEP  .c6NTXlWERXTj6HTL^CLOSED^WASH^THOROUGHLY3:XFTER?fHANDLING.  USE 
ONLY  WITH  ADEQUATE- 


POTENTIAL  HEALTH 
INHALATION: 

SHORT  TERM  EXPOSURE:"  MAY  ‘CAUSE  * BURNS .  ADDITIONAL  EFFECTS  MAY  INCLUDE  RUNNY 
NOSE,  SNEEZING,  COUGHING,  PALENESS,  HOARSENESS,  DROOLING,  BLOODY  SPIT, 
DIFFICULTY  BREATHING,  HEADACHE,  WEAKNESS,  DIZZINESS,  ANXIETY,  RESTLESSNESS, 
BLUISH  SKIN  COLOR,  SUFFOCATION,  LUNG  DAMAGE  AND  HEART  FAILURE.  MAY  ALSO 
CAUSE  DEATH . 

LONG  TERM  EFFECTS:  MAY  CAUSE  EFFECTS  AS  IN  SHORT  TERM  EXPOSURE.  ADDITIONAL 
EFFECTS  MAY  INCLUDE  ACNE,  TOOTH  DECAY  AND  LUNG  EFFECTS. 

SKIN  CONTACT: 


SHORT  TERM  EXPOSURE:  MAY  CAUSE  BURNS.  ADDITIONAL  EFFECTS 
BLISTERS  AND  FROSTBITE. 

TERM  EFFECTS:  SAME  EFFECTS  AS  SHORT  TERM  EXPOSURE. 

EYE  CONTACT: 

SHORT  TERM  EXPOSURE:  MAY  CAUSE  BURNS.  ADDITIONAL  EFFECTS 
AND  EYE  DAMAGE. 

LONG  TERM  EFFECTS:  SAME  EFFECTS  AS  SHORT  TERM  EXPOSURE. 
INGESTION : 

SHORT  TERM  EXPOSURE:  MAY  CAUSE  SORES,  BURNS,  STOMACH  PAIN 
HEARTBEAT,  WEAKNESS  AND  SHOCK.  ' 

LONG  TERM  EFFECTS:  NO  INFORMATION  IS  AVAILABLE. 
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MAY  INCLUDE 


MAY  INCLUDE  TEARING 


IRREGULAR 


CARCINOGEN  STATUS: 
OSHA:  N 
NTP:  N 

I ARC:  N 


0  SECTION  4 


FIRST  AID  MEASURES  f  ^ 


INHALATION:  - - 

FIufI  REM0VE  FROM  EXPOSURE  AREA  TO  FRESH  AIR  IMMEDIATELY.  IF  BREATHING 

GIVE  ARTIFICIAL  RESPIRATION.  MAINTAIN  AIRWAY  AND  BLOOD 
AND  ADMINISTER  OXYGEN  IF  AVAILABLE.  KEEP  AFFECTED  PERSON  WARM  AND 
AT  REST.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY .  ADMINISTRATION  OF  OXYCFN 

Xd?a?elyERF0BMED  BV  °ualified  personnel,  get  medical  attention^  EN 

SKIN  CONTACT: 

REMOVE  CONTAMINATED  CLOTHING  AND  SHOES  IMMEDIATELY.  WASH  AFFECTFn 
WITH  SOAP  OR  MILD  DETERGENT  AND  LARGE  AMOUNTS  OF  WATER  UNTIL  NO 
EVIDENCE  OF  CHEMICAL  REMAINS  (AT  LEAST  15-20  MINUTES)  IN  CASE  OF  cSfmtcat 
BURNS,  COVER  AREA  WITH  STERILE,  DRY  DRESSING .  BANDAGE  *  SECURELY  LS  SS 
TOO  TIGHTLY.  GET  MEDICAL  ATTENTION  IMMEDIATELY  SECURELY,  BUT  NOT 

EYE  CONTACT: 

WASH  EYES  IMMEDIATELY  WITH  LARGE  AMOUNTS  OF  WATER  OCCASIONALLY 
UPPER  AND  LOWER  LIDS,  UNTIL  NO  EVIDENCE  OF  CHEMICAL  REMAINS  (AT 
«^S5^5LMiNUTES)  •  CONTINUE  IRRIGATING  WITH  NORHAL  SALINE  SSlL  THE  PH 
MDI?”^¥Ien??ON  ^EDIA?iL?.MINUTES)’  °°VER  WI™  STERILE  “NDAGES.  GET 

INGESTION: 

A^U—  USE  GASTRIC  LAVAGE  OR  EMESIS.  DILUTE  THE  ACID  IMMEDIATELY 

LARGE  QUANTITIES  OF  WATER  OR  MILK.  IF  VOMITING  PERSISTS 
ADMINISTER  FLUIDS  REPEATEDLY.  INGESTED  ACID  MUST  BE  DILUTED  APPROXIMATELY 

fDREISBACH°  SS 3°  TISSUES'  ““““  MR^f  aSd ^RE^sScK 

9  HANDBOOK  OF  POISONING ,  12TH  ED.).  GET  MEDICAL  ATTENTION 
1F  VOMITING  OCCURS,  KEEP  HEAD  BELOW  H?PS  tS  heS  pRP°EHT 


NOTE  TO  PHYSICIAN 
ANTIDOTE: 

NO  SPECIFIC  ANTIDOTE.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY. 


MAT04600 
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SECTION  5  FIRE  FIGHTING  MEASURES 

I  AND  EXPLOSION  HAZARD: 

NEGLIGIBLE  FIRE  HAZARD  WHEN  EXPOSED  TO  HEAT  OR  FLAME. 

OXIDIZER:  OXIDIZERS  DECOMPOSE,  ESPECIALLY  WHEN  HEATED,  TO  YIELD  OXYGEN  OR 
OTHER  GASES  WHICH  WILL  INCREASE  THE  BURNING  RATE  OF  COMBUSTIBLE  MATTER. 
CONTACT  WITH  EASILY  OXIDI ZABLE,  ORGANIC,  OR  OTHER  COMBUSTIBLE  MATERIALS 
MAY  RESULT  IN  IGNITION,  VIOLENT  COMBUSTION  OR  EXPLOSION. 


EXTINGUISHING  MEDIA: 

WATER  ONLY,  NO  DRY  CHEMICAL,  CARBON  DIOXIDE  OR  HALON 
(1990  EMERGENCY  RESPONSE  GUIDEBOOK,  DOT  P  5800.5). 

FOR  LARGER  FIRES,  USE  WATER  SPRAY  OR  FOG 

(1990  EMERGENCY  RESPONSE  GUIDEBOOK,  DOT  P  5800.5). 


FIREFIGHTING:  ,  , 

MOVE  CONTAINER  FROM  FIRE  AREA  IF  YOU  CAN  DO  IT  WITHOUT  RISK.  APPLY  COOLING 
WATER  TO  SIDES  OF  CONTAINERS  THAT  ARE  EXPOSED  TO  FLAMES  UNTIL  WELL  AFTER  FIRE 
IS  OUT.  STAY  AWAY  FROM  ENDS  OF  TANKS.  FOR  MASSIVE  FIRE  IN  CARGO  AREA,  USE 
UNMANNED  HOSE  HOLDER  OR  MONITOR  NOZZLES ;,,IF.,THIS  IS  IMPOSSIBLE,  WITHDRAW  FROM 
AREA  AND  LET  FIRE  BURN. -FOR  SMALL  FIRES,  > CONTAIN  AND  LET  BURN,; FIRE  MUST  BE 
FOUGHT,  WATER  SPRAY  OR  FOG  IS  RECOMMENDEDfC(»I9 9 0  EMERGENCY^'RESPONSE  GUIDEBOOK, 
DOT  P  5800.5,  GUIDE  PAGE  20)  .  />■' 


EXTINGUISH  USING 
FLOODING  AMOUNTS 


^A&Ebf^WlTABLE  IcmfrYPE^OF  FIRE  S?  COOLICONl^S^RS  WITH 
OF  WATER ,'rAPPLY?FROM l^AS  ^FAR  A  DISTANCE  ‘AS ;  POSSIBLE .  AVOID 

- -  AT  RADIUS  >  0$*  2  5 0 C 


2500  FEET 


OCCUPATIONAL  SPILL 
STOP  LEAK  IF  YOU 
MATERIAL.  KEEP  UNNECES.  „  _ 

HAS  DISPERSED.  VENTII^TF|C: 

REPORTABLE  QUANTITY/u^,^™ - ....... - -.v...  .  ..  v«~  -• 

THE  SUPERFUND  AMENMENTS<>AND^EAJ^QRir,ZATIP^SKCT3<(~SARA)«SEl:TIONp04  REQUIRES 
THAT  A  RELEASE  EQUAL  TP.£lt -GREATER--THANTHE  -REPORTABLE  QUANTITY"  !FOR  THIS 
SUBSTANCE  BE  IMMEDIATELY  REPORTED  TO  THE  LOCAL  EMERGENCY  PLANNING  COMMITTEE 
AND  THE  STATE  EMERGENCY  RESPONSE  COMMISSION  (4  0  CFR  355 . 40)  .  ...IF  THE  RELEASE  OF 
THIS  SUBSTANCE  IS  REPORTABLE  -.UNDER  CERCLA’  SECTION  G.03  ,>  THE  NATIONAL  RESPONSE 
CENTER  MUST  BE  NOTIFIED' IMMEDIATELY  AT  (800)  424-8802  OR  (202)  426-2675  IN  THE 
METROPOLITAN  WASHINGTON,  D.C.  AREA  (40  CFR  302.6). 


SOIL  SPILL! 

DIG  A  PIT,  POND,  LAGOON  OR  HOLDING  AREA  TO  CONTAIN  LIQUID  OR  SOLID  MATERIAL. 
DIKE  SURFACE  FLOW  USING  SOIL,  SANDBAGS,  FOAMED  POLYURETHANE  OR  FOAMED 
CONCRETE.  ABSORB  BULK  LIQUID  WITH  FLY  ASH  OR  CEMENT  POWDER.  ADD  CAUSTIC  SODA. 
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AIR  SPILL: 

APPLY  WATER  SPRAY  TO  KNOCK  DOWN  AND  REDUCE  VAPORS.  KNOCK-DOWN  WATER  IS 
CORROSIVE  AND  TOXIC  AND  SHOULD  BE  DIKED  FOR  CONTAINMENT  AND  LATER  DISPOSAL. 

WATER  SPILL: 

NEUTRALIZE  WITH  CAUSTIC  SODA. 


IF  DISSOLVED,  AT  A  CONCENTRATION  OF  10  PPM  OR  GREATER 
AT  TEN  TIMES  THE  AMOUNT  THAT  HAS  BEEN  SPILLED. 


APPLY  ACTIVATED  CARBON 


USE  MECHANICAL  DREDGES  OR  LIFTS  TO 
PRECIPITATES. 


EXTRACT  IMMOBILIZED  MASSES  OF  POLLUTION  AND 


0  SECTION  7 


HANDLING  AND  STORAGE 


OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  WHEN  STORING  THIS  SUBSTANCE. 

PROTECT  AGAINST  PHYSICAL  DAMAGE.  SEPARATE  FROM  COMBUSTIBLE,  ORGANIC  OR  EASILY 
2^^5^»L.*?ATERIALS  AND  ESPECIALLY  ISOLATE  FROM  ACETYLENE,  AMMONIA,  HYDROGEN, 
HYDROCARBONS,  ETHER,  TURPENTINE,  AND  FINELY  DIVIDED  METALS.  STORE  OUTDOORS  OR 
IN  A  WELL-VENTILATED,  DETACHED  OR  SEGREGATED  AREAS  OF  NONCOMBUSTIBLE 
CONSTRUCTION  (NFPA  49,  HAZARDOUS  CHEMICALS  DATA,  1975). 

STORE  AWAY  FROM  INCOMPATIBLE  SUBSTANCES. 

STORAGE  REQUIREMENTSTI°N  43C'  ST0RAGE  °F  GASE0US  OXIDIZING  MATERIALS,  FOR 
THRESHOLD  PLANNING  QUANTITY  (TPQ) : 

«ESf'mSUPERFUND  AMENDMENTS  AND  REAUTHORIZATION  ACT  (SARA)  SECTION  302  REQUIRES 
THAT  EACH  FACILITY  WHERE  ANY  EXTREMELY  HAZARDOUS  SUBSTANCE  IS  PRESENT  IN  A 

Quantity  equal  to  or  greater  than  the  tpq  established  for  that  substance 

TRE  state  emergency  response  commission  for  the  state  in  which  it  is 

LOCATED.  SECTION  303  OF  SARA  REQUIRES  THESE  FACILITIES  TO  PARTICIPATE  IN  LOCAL 
EMERGENCY  RESPONSE  PLANNING  (40  CFR  355.30). 

THRESHOLD  QUANTITY  (TQ) :  1500  POUNDS 

«x5»2p£^«mT:£ONAIj  SAFETY  AND  HEALTH  ADMINISTRATION  (OSHA)  PROCESS  SAFETY 
^^^r,^ENT  (PSM)  STANDARD  REQUIRES  THAT  FACILITIES  UTILIZING  A  PROCESS  WHICH 
™JY0«n«,S,-r£T£HEMICAL  AT  OR  ABOVE  ITS  SPECIFIED  THRESHOLD  QUANTITY  COMPLY  WITH 
HAZARDOUSSCHEMICALS9  °FR  1910*119'  PROCESS  SAFETY  MANAGEMENT  OF  HIGHLY 


Cl  SECTION  8  EXPOSURE  CONTROLS /PERSONAL  PROTECTION 


EXPOSURE  LIMITS: 
CHLORINE : 


0 

0, 

0. 

1 

0. 

1 


5  PPM  (1.5  MG/M3 )  OSHA  TWA;  1  PPM  (3  MG/M3)  OSHA  STEL 
5  PPM  (1.5  MG/ M3 )  ACGIH  TWA;  1  PPM  (3  MG/M3 )  ACGIH  STEL 
5  PPM  (1.5  MG/M3 )  NIOSH  RECOMMENDED  TWA; 

PPM  (3  MG/M3)  NIOSH  RECOMMENDED  STEL 
5  PPM  (1.5  MG/M3 )  DFG  MAK  TWA; 

PPM  (3  MG/M3)  DFG  MAK  5  MINUTE  PEAK,  MOMENTARY  VALUE,  8  TIMES/SHIF1 


MEASUREMENT  METHOD:  BUBBLER;  ION-SPECIFIC  ELECTRODE;  (OSHA  #  ID101) . 


0 
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^  100  POUNDS  SARA  SECTION  302  THRESHOLD  PLANNING  QUANTITY 
10  POUNDS  SARA  SECTION  304  REPORTABLE  QUANTITY 
V  “''FOUNDS  CERCLA  SECTION  103  REPORTABLE  QUANTITY 

0  POUNDS  OSHA  PROCESS  SAFETY  MANAGEMENT  THRESHOLD  QUANTITY 
SUBJECT  TO  SARA  SECTION  313  ANNUAL  TOXIC  CHEMICAL  RELEASE  REPORTING. 

**OSHA  REVOKED  THE  FINAL  RULE  LIMITS  OF  JANUARY  19,  1989  IN  RESPONSE  TO  THE 
11TH  CIRCUIT  COURT  OF  APPEALS  DECISION  (AFL-CIO  V.  OSHA)  EFFECTIVE 
JUNE  30,  1993.  SEE  29  CFR  1910.1000  (58  FR  35338)** 

VENTILATION: 

PROVIDE  LOCAL  EXHAUST  OR  PROCESS  ENCLOSURE  VENTILATION  TO  MEET  PUBLISHED 
EXPOSURE  LIMITS . 


EYE  PROTECTION  * 

EMPLOYEE  MUST  WEAR  SPLASH-PROOF  OR  DUST-RESISTANT  SAFETY  GOGGLES  AND  A 
FACESHIELD  TO  PREVENT  CONTACT  WITH  THIS  SUBSTANCE. 


EMERGENCY  WASH  FACILITIES: 

WHERE  THERE  IS  ANY  POSSIBILITY  THAT  AN  EMPLOYEE'S  EYES  AND/OR  SKIN  MAY  BE 
EXPOSED  TO  THIS  SUBSTANCE,  THE  EMPLOYER  SHOULD  PROVIDE  AN  EYE  WASH  FOUNTAIN 
AND  QUICK  DRENCH  SHOWER  WITHIN  THE  IMMEDIATE  WORK  AREA  FOR  EMERGENCY  USE. 

4. ■*«* 

CLOTHING:  ^  __ 

EMPLOYEE  MUST  WEAR" APPROPRIATE  PROTECTIVE  ^(IMPERVIOUS )’ ^CLOTHING'  AND  EQUIPMENT  ' 
TO  PREVENT  ANY  POSSIBILITY'  OF  SKIN  “T,pu  <ni»Te  .  etWewsit^ 


GLOVES : 


'..'V/t?...* 


CONTACT  WITH 


THIS. SUBSTANCES 


EMPLOYEE  MUST  WEAR  APPROPRIATE-  PROTECTIVE  iGLOVES  'tfb  ^RfeVENT  ^CONTACT  WITH  THIS 
SUBSTANCE .  .  .  V'-v. 

Bfr  TRATOR:  '  '  ? ' r.  .  -SK&i 

■  OLLOWING  RESPIRATORS  '  AND  MAXIMUM  USE  CONCENTRATIONS?  ARE^  RECOMMENDATIONS 
w  6t  THE  U.S.  DEPARTMENT. OF  HEALTH  AND  HUMAN  SERVICES,  NIOSH- POCKET  GUIDE  TO 
CHEMICAL  HAZARDS;  NIOSH  CRITERIA  DOCUMENTS AORABY  THE  -UiS.-.  DEPARTMENT  OF 
LABOR  29  CFR  X910  SUBPART  Z*  -  - 

THE  SPECIFIC  RESPIRATOR  SELECTED  MUST  BE  BASED  ON  ,  CONTAMINATION1*? LEVELS  FOUND 
IN  THE  WORK  PLACE, -  MUST  NOT  EXCEED  *THE  WORKING  LIMITS  OF  THE  RESPIRATOR  AND 
BE  JOINTLY  APPROVED  BY  THEaNATIONAL. INSTITUTE  -FOR'  OCCUPATIONAL  SAFETY  AND 
HEALTH  AND 


CHLORINE: 


5  PPM- 


ANY  CHEMICAL.  CARTRIDGEj-RESPIRATOR  WITH  CARTRIDGE (S)  PROVIDING 
PROTECTION"  AGAINST  CHLORINE  v  tf  j  v  '  .  ty/  : 

ANY  SUPPLIED^AIR.^SEJRAT6R?^^AT^25:^  -&J £Ui 
.  self-gontaIn|i^revthing  ^apparatus, m* ^  z\  - 


ANY 


12.5  PPM-  ANY  S'UPPLlEb-AlR^'RESPIRATOR  OPERATED  IN  A  CONTINUOUS-FLOW  MODE. 

AIR-PURIFYING  RESPIRATOR  WITH  CARTRIDGE (S)  PROVIDING 
AGAINST  CHLORINE. 


ANY  POWERED, 
PROTECTION 


25  PPM-  ANY  SELF-CONTAINED  BREATHING  APPARATUS  WITH  A  FULL  FACEPIECE. 

ANY  SUPPLIED-AIR  RESPIRATOR  WITH  A  FULL  FACEPIECE. 

ANY  AIR-PURIFYING,  FULL-FACEPIECE  RESPIRATOR  (GAS  MASK)  WITH  A 

CHIN-STYLE,  FRONT-  OR  BACK-MOUNTED  CANISTER  PROVIDING  PROTECTION 
ANY  POWERED,  AIR-PURIFYING  RESPIRATOR  WITH  A  TIGHT-FITTING  FACEPIECE 
AND  CARTRIDGE (S)  PROVIDING  PROTECTION  AGAINST  CHLORINE. 
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ANY  CHEMICAL  CARTRIDGE  RESPIRATOR  WITH  A  FULL  FACEPIECE  AND 

CARTRIDGE (S)  PROV  CARTRIDGE (S)  PROVIDING  PROTECTION  AGAIS 

S 

30  PPM-  ANY  SUPPLIED-AIR  RESPIRATOR  THAT  HAS  A  FULL  FACEPIECE  AND  IS  ( 

OPERATED  IN  A  PRESSURE-DEMAND  OR  OTHER  POSITIVE-PRESSURE  MODE. 

ESCAPE-  ANY  AIR-PURIFYING,  FULL- FACEPIECE  RESPIRATOR  (GAS  MASK)  WITH  A 

CHIN-STYLE,  FRONT-  OR  BACK-MOUNTED  CANISTER  PROVIDING  PROTECTION 
AGAIST  CHLORINE. 

ANY  APPROPRIATE  ESCAPE-TYPE,  SELF-CONTAINED  BREATHING  APPARATUS. 

FOR  FIREFIGHTING  AND  OTHER  IMMEDIATELY  DANGEROUS  TO  LIFE  OR  HEALTH  CONDITIONS: 

ANY  SELF-CONTAINED  BREATHING  APPARATUS  THAT  HAS  A  FULL  FACEPIECE  AND  IS 
OPERATED  IN  A  PRESSURE-DEMAND  OR  OTHER  POSITIVE-PRESSURE  MODE. 

ANY  SUPPLIED-AIR  RESPIRATOR  THAT  HAS  A  FULL  FACEPIECE  AND  IS  OPERATED  IN  A 
PRESSURE-DEMAND  OR  OTHER  POSITIVE-PRESSURE  MODE  IN  COMBINATION  WITH  AN 
AUXILIARY  SELF-CONTAINED  BREATHING  APPARATUS  OPERATED  IN  PRESSURE-DEMAND 
•OR  OTHER  POSITIVE-PRESSURE  MODE.  rMsauM^uwHU 


Cl-SECTION-9  _  _  PHYSICAL  AND  CHEMICAL  PROPERTIES  0 

MOLECULAR°WEIGHT?  7<)f 906SH~YELL°W  GAS  WITH  A  CHARACTERISTIC,  SUFFOCATINg'oDOrT 

MOLECULAR  FORMULA:  CL2 
BOILING  POINT:  -31  F  (-35  C) 

MELTING  POINT:  -150  F  (-101  C) 

VAPOR  PRESSURE:  5168  MMHG  @  21  C 

VAPOR  DENSITY:  2.49 

SPECIFIC  GRAVITY:  3.214  G/L  @  0  C 

WATER  SOLUBILITY:  1.46%  @  O  C 

ODOR  THRESHOLD:  0.01  PPM 

SOLVENT  SOLUBILITY:  SOLUBLE  IN  ALKALIES. 

VISCOSITY:  0.01327  CPS  @  20  C. 


D  SECTION  10  STABILITY  AND  REACTIVITY 

REACTIVITY:  - 

STABLE  UNDER  NORMAL  TEMPERATURES  AND  PRESSURES. 


CONDITIONS  TO  AVOID: 

AVOID  CONTACT  WITH  COMBUSTIBLE  MATERIALS  (WOOD,  PAPER,  OIL,  ETC) *  CONTACT  MAY 
RESULT  IN  IGNITION  OR  EXPLOSION.  MATERIAL  MAY  BE  POISONOUS  AVOID  INHALATION 
Of  VAPORS  OR  CONTACT  WITH  SKIN.  DO  NOT  ALLOW  MATERIAL  TO  CONTAMINATE 
WATER  SOURCES • 


INCOMPATIBILITIES : 

CHLORINE: 

ACETYLENE:  EXPLOSIVE  REACTION. 

ALCOHOLS:  FORMATION  OF  EXPLOSIVE  ALKYL  HYPOCHLORITES. 

ALKYL  ISOTHIOUREA  SALTS:  FORMATION  OF  EXPLOSIVE  NITROGEN  TRICHLORIDE 
AMMONIA:  EXPLODES  WHEN  HEATED.  ikiwilukauJ!.. 

ANTIMONY :  IGNITION  REACTION . 

ARSENIC:  SPONTANEOUS  IGNITION. 
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N-ARYLSULFINAMIDES :  POSSIBLE  VIOLENT  REACTION. 

BENZENE:  EXPLOSIVE  REACTION  CATALYZED  BY  LIGHT. 
p-'RON:  IGNITES  ON  CONTACT. 

MINE  PENTAFLUORIDE:  EXPLOSIVE  REACTION. 

^•nijCIUM  CHLORITE:  FORMS  EXPLOSIVE  CHLORINE  DIOXIDE. 

CALCIUM  NITRIDE:  INCANDESCENT  REACTION. 

CARBON  (ACTIVATED) :  IGNITES  ON  CONTACT. 

CARBON  DISULFIDE:  EXPLOSIVE  REACTION  IN  THE  PRESENCE  OF  IRON  CATALYST. 
CESIUM  NITRIDE:  ATTACKED  BY  CHLORINE. 

3-CHLOROPROPYNE:  POSSIBLE  EXPLOSION. 

CHROMYL  CHLORIDE  +  CARBON:  POSSIBLE  EXPLOSION. 

COMBUSTIBLE  MATERIALS:  CONTACT  WITH  THE  LIQUID  IS  LIKELY  TO  RESULT  IN  AN 
EXPLOSION.  CONTACT  WITH  THE  GAS  MAY  RESULT  IN  IGNITION  OR  AN  EXPLOSION. 
DIBORANE:  EXPLODES  ON  CONTACT  AT  AMBIENT  TEMPERATURES. 
DICHLOROMETHYLARSINE:  POSSIBLE  EXPLOSION. 

DIETHYL  ETHER:  EXPLODES. 

DIETHYLZINC:  IGNITION. 

DIMETHYLFORMAMIDE:  EXPLOSION  HAZARD. 

DIMETHYL  PHOSPHORAMIDATE :  MAY  FORM  EXPLOSIVE  NITROGEN  TRICHLORIDE. 
DIOXYGEN  DIFLUORIDE:  IGNITION  OR  EXPLOSIVE  REACTION.  ' 

DISILYL  OXIDE:  EXPLOSIVE  REACTION. 

4,4' -DITHIODIMORPHOLINE:  MAY  FORM  EXPLOSIVE  COMPOUND. 

ETHYLENE:  EXPLOSIVE  REACTION  IN  THE  PRESENCE  OF  LIGHT  OR  CATALYSTS. 
ETHYLENE  IMINE:  FORMATION  OF  EXPLOSIVE  ^CHLORO ETHYLENE  IMINE. 
ETHYLPHOSPHINE EXPLOSION  ON  CONTACT-^g^d  :-r-~r 

FLAMMABLE  COMPOUNDS :  CONTACT  WITg^E^ftfliUID  I S ^TKELY .TO RESULT  IN  AN 
EXPLOSION.  ..CONTACT JWim^HE  GAS-\MAY*^RESULT  IN^lGNITIONjORfAN  EXPLOSION. 
FLUORINE :  IGNITION  ^F.OLLdWEPlBY^.  EXPLQSICtHiON 


HYDROCARBONS :  ICONTAC^WL'TH^H^LIQUJD  jJ^tLIKELYlTO&RESULT-JINSAN  EXPLOSION . 
CONTACT  WITHiTHEjreAS^Y^ESULTsjiNlipNJTIOfelO^AN  ^XPLOSIONI  ADDITION  OF 
,  LEWIS  ACID TOT: CHLC 
-OF  LARGE  VOLUMES  , ‘OF^t 
HYDROGEN:  EXPLOSIVE  MIXTURES. 

HYDROGEN  PEROXIDE  +*  POTASSIUM 
HYDROXYLAMINE:  SPONTANEOUS 
IODINE:  VIOLENT  REACTION. 

IRON  CARBIDE : INCANDESCENT^REACT^ON? _ _ _ _ 

LITHIUM  SILICIDEt^I^CANDfeSCENTiREACTION.iWHEN  CHEATED  i 

METALS  AND  ALLOYS :  ?TGNITSoN.;  ON CONTACT  J^SOMEiMETALS  VMAY  BE -CORRODED  IN  THE 
PRESENCE 

METAL  ACETYLIDES; 

METAL  HYDRIDES : ,  ....... _ _ — , . 

METAL  OXIDES:  VIGOROUS  REACTION -"AND ^POSSIBLE -  IGNITION .  i 
METAL  PHOSPHIDESi:riGNlW6N-J^?^^^^,^-SJi0^^jSa^llQ?3^ 

NITROGEN  COMPOUNDS:-  MAY wFORM  EXPLOSIVEt NITROGEN JTTRI.CHL0RIDE.  ~3 
NITROGEN  TRIIODIDE: 

NON-METAL  HYDRIDES: 

OXYGEN :  EXPLOSION  ON  HEATING. 

OXYGEN  DI FLUORIDE:  EXPLODES  ON  WARMING. 

PHENYLMAGNESIUM  BROMIDE:  POSSIBLE  EXPLOSION. 

PHOSPHOROUS:  EXPLOSIVE  REACTION  ON  CONTACT  WITH  THE  LIQUID;  IGNITION  ON 
CONTACT  WITH  THE  GAS. 

PHOSPHOROUS  COMPOUNDS:  IGNITION. 

PHOSPHOROUS  ISOCYANATE:  VIGOROUS  REACTION. 

POLYCHLOROBIPHENYL:  EXOTHERMIC  REACTION. 

(POLY) OXOMONOSILANE:  IGNITION. 
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POTASSIUM  HALIDES:  IGNITION. 

SILICON:  IGNITES  ON  CONTACT  WITH  GASEOUS  CHLORINE  AT  AMBIENT  TEMPERATURES. 
SILOXANES:  POSSIBLE  EXPLOSION  ON  HEATING. 

SODIUM  HYDROXIDE:  VIOLENT  REACTION. 

STANNOUS  FLUORIDE:  REACTION  OCCURS  WITH  FLAMING. 

STIBINE:  EXPLOSIVE  REACTION  IF  HEATED. 

SULFAMIC  ACID:  MAY  FORM  EXPLOSIVE  NITROGEN  TRICHLORIDE. 

SULFIDES:  IGNITION. 

TELLURIUM:  INCANDESCENT  REACTION. 

TETRAMETHYLDI ARSINE:  SPONTANEOUS  IGNITION. 

TETRAMETHYLSILANE:  POSSIBLE  EXPLOSION  IN  PRESENCE  OF  A  CATALYST. 
TETRASELENIUM  TETRANITRI DE :  EXPLOSION  ON  CONTACT. 

TRIALKYLBORANES :  IGNITION  REACTION. 

TRIMETHYL  THIONOPHOSPHATE :  POSSIBLE  EXPLOSION. 

VANADIUM  (POWDER) :  EXPLOSION  ON  CONTACT  WITH  THE  LIQUID. 

HAZARDOUS  DECOMPOSITION: 

THERMAL  DECOMPOSITION  PRODUCTS  MAY  INCLUDE  TOXIC  AND  CORROSIVE  FUMES  OF 
CHLORINE. 

•  ■  f 

POLYMERIZATION: 

HAZARDOUS  POLYMERIZATION  HAS  NOT  BEEN  REPORTED  TO  OCCUR  UNDER  NORMAL 
TEMPERATURES  AND  PRESSURES. 


a  SECTION  11  TOXICOLOGY  INFORMATION  a 


CHLORINE: 

TOXICITY  DATA:  2530  MG/M3/30  MINUTES  INHALATION-HUMAN  LCLO;  500  PPM/ 5  MINUTES 
INHALATION-HUMAN  LCLO;  293  PPM/1  HOUR  INHALATION-RAT  LC50;  137  PPM/1  HOUR 
INHALATION-MOUSE  LC50;  660  PPM/4  HOURS  INHALATION-RABBIT  LCLO;  330  PPM/7 
HOURS  INHALATION-GUINEA  PIG  LCLO;  800  PPM/30  MINUTES  INHALATION-DOG  LCLO; 

660  PPM/4  HOURS  INHALATION-CAT  LCLO;  500  PPM/5  MINUTES  INHALATION-MAMMAL 
LCLO;  MUTAGENIC  DATA  (RTECS) ;  REPRODUCTIVE  EFFECTS  DATA  ( RTECS ) . 

CARCINOGEN  STATUS:  NONE. 

LOCAL  EFFECTS:  CORROSIVE-  INHALATION,  SKIN,  EYE. 

ACUTE  TOXICITY  LEVEL:  TOXIC  BY  INHALATION. 

TARGET  EFFECTS:  POISONING  MAY  AFFECT  THE  LUNGS. 

AT  INCREASED  RISK  FROM  EXPOSURE:  PERSONS  WITH  PRE-EXISTING  HEART  DISEASE  OR 
TUBERCULOSIS . 

HEALTH  EFFECTS 

INHALATION: 

CHLORINE: 

CORROSIVE/TOXIC. 

3  0  PPM  IMMEDIATELY  DANGEROUS  TO  LIFE  OR  HEALTH. 

ACUTE  EXPOSURE-  MUCOUS  MEMBRANE  IRRITATION  MAY  OCCUR  AT  0.2  TO  16  PPM  AND 
COUGH  AT  30  PPM.  INHALATION  OF  500  PPM  FOR  5  MINUTES  HAS  BEEN  LETHAL  IN 
HUMANS  AND  1000  PPM  MAY  BE  FATAL  AFTER  A  FEW  DEEP  BREATHS.  OCCUPATIONAL 
EXPOSURES  HAVE  RESULTED  IN  BURNING  OF  THE  NOSE  AND  MOUTH  WITH  RHINORRHEA, 
RESPIRATORY  DISTRESS  WITH  COUGHING,  CHOKING,  WHEEZING,  RALES,  RETCHING, 
HEMOPTYSIS,  SUBSTERNAL  PAIN,  DYSPNEA,  AND  CYANOSIS.  TRACHEOBRONCHITIS, 
PROGRESSING  TO  IMMEDIATE  OR  POSSIBLY  DELAYED  PULMONARY  EDEMA  AND 
OCCASIONAL  PNEUMONITIS  HAVE  ALSO  BEEN  REPORTED.  COUGH  GENERALLY  INCREASES 
IN  FREQUENCY  AND  SEVERITY  AFTER  TWO  TO  THREE  DAYS  AND  BECAME  PRODUCTIVE  OF 
THICK  MUCOPURULENT  SPUTUM,  WHICH  DISAPPEARS  BY  THE  END  OF  14  DAYS.  LUNG 
DAMAGE  IS  USUALLY  NOT  PERMANENT;  RESPIRATORY  DISTRESS  USUALLY  SUBSIDES 
WITHIN  72  HOURS.  AT  HIGH  CONCENTRATIONS,  CHLORINE  MAY  ACT  AS  AN 
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ASPHYXIANT  BY  CAUSING  CRAMPS  OF  THE  LARYNX  MUSCLES  AND  SWELLING  OF  THE 
THE  MUCOUS  MEMBRANES.  OTHER  SYMPTOMS  MAY  INCLUDE  SALIVATION,  ANXIETY, 
SNEEZING  PALLOR  OR  REDNESS  OF  THE  FACE,  WEAKNESS,  HOARSENESS,  HEADACHE, 
JIZZINESS,  AND  GENERAL  EXCITEMENT  AND  RESTLESSNESS.  MASSIVE  INHALATION  MAY 
ALSO  CAUSE  DEATH  BY  CARDIAC  ARREST. 

CHRONIC  EXPOSURE-  PERSONS  REPEATEDLY  EXPOSED  TO  LOW  CONCENTRATIONS  MAY 

DEVELOP  CHLORACNE,  OLFACTORY  DEFICIENCY  AND  TOLERANCE  BUILD-UP.  PROLONGED 
AND  REPEATED  EXPOSURE  TO  0. 8-1.0  PPM  MAY  CAUSE  PERMANENT,  ALTHOUGH 
MODERATE  REDUCTION  IN  PULMONARY  FUNCTION.  CHRONIC  EXPOSURE  AT  5  PPM  MAY 
RESULT  IN  INFLAMMATION  OF  THE  MUCOUS  MEMBRANES  OF  THE  NOSE,  DISEASE  OF  THE 
BRONCHI,  AND  INCREASED  SUSCEPTIBILITY  TO  RESPIRATORY  INFECTION  INCLUDING 
TUBERCULOSIS.  DENTAL  EROSION  MAY  OCCUR.  ANIMALS  SURVIVING  SUBLETHAL 
EXPOSURES  FOR  15  TO  193  DAYS  AFTER  GASSING  SHOWED  MARKED  EMPHYSEMA. 


SKIN  CONTACT: 

CHLORINE: 

CORROSIVE. 

ACUTE  EXPOSURE-  HIGH  VAPOR  CONCENTRATIONS  MAY  IRRITATE  THE  SKIN  AND  CAUSE 
BURNING  AND  PRICKING  SENSATIONS,  INFLAMMATION,  AND  VESICLE  FORMATION. 
•CONTACT  WITH  LIQUID  MAY  CAUSE  BURNS,  BLISTERING,  TISSUE  DESTRUCTION,  AND 
FROSTBITE. 

CHRONIC  EXPOSURE-  EFFECTS  DEP  CHRONIC  EXPOSURE-  EFFECTS  DEPEND  ON  THE  CONCENT 

EXPOSURE.  REPEATED  OR  PROLONGED.. CONTACT VMAY  RESULT  IN  DERMATITIS  OR 

...  ^  •;#'« 

_ .....  .  *.  ! 

EYE 

CHLORINE: 

CORROSIVE.  . . .  „  . . .  . _ 

ACUTE  EXPOS URE-5VEX^OSJ^^fiT.Q'^QNG£NTRATJ:6NS £t)F  >Cfi'l93R IN E^XS^AS^ LOW  AS  3-6  PPM 
MAY  CAUSE  RE!DNESS^PSm^^^EU;viSION/t^e'^CfelMAT^ON1i:>DIRECT  CONTACT 
WITH  LIQUID  MAY  jC^USEfBURNSJv  CHtORINE  . DISSOLVED  :lN.^ATEp;*|^D  PLACED  INTO 
THE  ANTERIOR^CHAMS^RS^Pfj^BBIT^EY^^AUSEi^SEVERE'^NpiSaOTATION ,  CORNEAL 
, OPACITY,  IRISirATROPH#  ANDfcJN JURY^TO #HE^EttS1|N? 

CHRONIC  EXPOSURE-  ^EFFECTS  DEPEND -vON  THE.’- CONCENTRATION  *AND‘{DURATION  OF 
EXPOSURE.  REPEATED. 

EFFECTS  AS  IN 


CHLORINE:  -  g*-* 

ACUTE  EXPOSURE-  INGESTION  "OFriA-GAS^IS  VERY -UNLIKELY.  INGESTION  OF  THE 
LIQUID  MAY  CAUSE*BURN#;bF^THEjLIPSF;MOUTH¥AND  MUCOUS^MEMBRANES  OF  THE 
GASTROINTESTINAL>TRACgifeiPQSSIBLE|ULCERATION3t)^’PERFORkTIONf^ABDOMINAL 


Ck  SECTION  12  '  .-fECOLOGICALINFORMATION  __ 

ENVIRONMENTAL  IMPACT  RATING  ( 0-4 )  ,'NO  DATA'*  AVAILABLE 
ACUTE  AQUATIC  TOXICITY:  NO  DATA  AVAILABLE 
DEGRADABILITY:  NO  DATA  AVAILABLE 

LOG  BIOCONCENTRATION  FACTOR  (BCF) :  NO  DATA  AVAILABLE 
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LOG  OCTANOL/ WATER  PARTITION  COEFFICIENT:  NO  DATA  AVAILABLE 


Cl  SECTION  13  DISPOSAL  INFORMATION  0 


OBSERVE  ALL  FEDERAL,  STATE  AND  LOCAL  REGULATIONS  WHEN  DISPOSING  OF  THIS 
SUBSTANCE . 

DISPOSAL  MUST  BE  IN  ACCORDANCE  WITH  STANDARDS  APPLICABLE  TO  GENERATORS  OF 
HAZARDOUS  WASTE,  40  CFR  262.  EPA  HAZARDOUS  WASTE  NUMBER  D001. 

100  POUND  CERCLA  SECTION  103  REPORTABLE  QUANTITY. 


SECTION  14  TRANSPORTATION  INFORMATION  0 


DEPARTMENT  OF  TRANSPORTATION  HAZARD  CLASSIFICATION  49-CFR  172.101: 
NONFLAMMABLE  GAS  NONFLAMMABLE  GAS 

DEPARTMENT  OF  TRANSPORTATION  LABELING  REQUIREMENTS  49-CFR  172.101  AND 
SUBPART  £ • 

NONFLAMMABLE  GAS  AND  POISON 

DEPARTMENT  OF  TRANSPORTATION  PACKAGING  REQUIREMENTS:  49-CFR  173.304; 

49-CFR  173.314  AND  49-CFR  173.315 
EXCEPTIONS:  NONE 

FINAL  RULE  ON  HAZARDOUS  MATERIALS  REGULATIONS  (HMR,  4  9  CFR  PARTS  171-180)  , 
DOCKET  NUMBERS  HM-181,  HM-181A,  HM-181B,  HM-181C,  HM-181D  AND  HM-204. 
EFFECTIVE  DATE  OCTOBER  1,  1991.  HOWEVER,  COMPLIANCE  WITH  THE  REGULATIONS  IS 
AUTHORIZED  ON  AND  AFTER  JANUARY  1,  1991.  (55  FR  52402,  12/21/90) 

EXCEPT  FOR  EXPLOSIVES,  INHALATION  HAZARDS,  AND  INFECTIOUS  SUBSTANCES,  THE 
EFFECTIVE  DATE  FOR  HAZARD  COMMUNICATION  REQUIREMENTS  IS  EXTENDED  TO 
OCTOBER  1,  1993.  (56  FR  47158,  09/18/91) 

U.S.  DEPARTMENT  OF  TRANSPORTATION  SHIPPING  NAME-ID  NUMBER,  49  CFR  172.101: 
CHLORINE-UN  1017 

U.S.  DEPARTMENT  OF  TRANSPORTATION  HAZARD  CLASS  OR  DIVISION,  49  CFR  172.101: 
2.3  -  POISONOUS  GAS 

U.S.  DEPARTMENT  OF  TRANSPORTATION  LABELING  REQUIREMENTS,  49  CFR  172.101 
AND  SUBPART  E: 

POISON  GAS 

U.S.  DEPARTMENT  OF  TRANSPORTATION  PACKAGING  AUTHORIZATIONS: 

EXCEPTIONS:  NONE 

NON-BULK  PACKAGING:  49  CFR  173.304 

BULK  PACKAGING:  49  CFR  173.314  AND  49  CFR  173.315 

U.S.  DEPARTMENT  OF  TRANSPORTATION  QUANTITY  LIMITATIONS  49  CFR  172.101: 
P/'SENGER  AIRCRAFT  OR  RAILCAR:  FORBIDDEN 
CA  GO  AIRCRAFT  ONLY:  FORBIDDEN 
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SECTION  15  REGULATORY  INFORMATION 


TS.  STATUS:  Y 

CERCLA  SECTION  103  (40CFR302 . 4 ) : 

SARA  SECTION  302  ( 4 0CFR3 55 . 30) : 

SARA  SECTION  304  (40CFR355 . 40) : 

SARA  SECTION  313  (40CFR372 . 65)  : 

OSHA  PROCESS  SAFETY  (29CFR1910 . 119) 
CALIFORNIA  PROPOSITION  65: 


10  POUNDS  RQ 
100  POUNDS  TPQ 
10  POUNDS  RQ 

1500  POUNDS  TQ 


SARA  HAZARD  CATEGORIES,  SARA  SECTIONS  311/312  (40  CFR  370.21) 


ACUTE  HAZARD: 

CHRONIC  HAZARD: 

FIRE  HAZARD: 

REACTIVITY  HAZARD: 
SUDDEN  RELEASE  HAZARD: 


(1  SECTION  16  OTHER 


COPYRIGHT  1993  %  OCCUPATIONAL  HEALTHl-SfiRVICES ,  I  NCj ALL^RIGHTS  RESERVED. 

MATHESON  MAKES  ^»I^x|Ss^^SpLIE^^^^ES^^uMnTEES^.REPRESENTATIONS 

^  NO?  bI  lIABLE^F0R ’  ANY  PERSONAL  INJURY  ^PROPERTY  OR  OTHER  .DAMAGES  OF 
zr  MATirRF  WHETHER  ^COM^PENSATORYf^CONSEQUENTiAL/  .s^^EMPIARY /> OR t- OTHERWISE , 

(J.  .LTING^FROM^ANY^PUBEICATIOH, ;USE  .OR  -RELIANCE  UPON  THE,  INFORMATION  HEREIN. 


PRODUCT  DATA  SHEET 


PRODUCT;  Germicidal  Ultraviolet  Lamps  including  ozone  producing 
types 


SECTION  1  MANUFACTURER 

Manufacturer's  Name  and  Address:  Atlantic  Ultraviolet  Corporation 

375  Marcus  Boulevard 
Hauppauge,  NY  11788  ' 

Telephone  (516)  273-0500 
Pax  (516)  273-0771  i 


SECTION  2  HAZARDOUS  INGREDIENTS 

OSHA  PEL  ACGIH  TLV  PERCENTAGE 

Inert  ingredients 

(glass, tungsten /molybdenum, copper)  approx,  99 . 95*  by  wt 


Mercury 


.05  mg/m3  .05  mg. m3  approx.  .05%  by  wt. 


SECTION  3  PHYSICAL  CHEMICAL  CHARACTERISTICS 

Not  applicable.  This  item  is  an  ultraviolet  lamp.  Up  to  6  foot 
long  and  up  to  1.5  inches  in  diameter , 


SECTION  4  FIRE  AND  EXPLOSION  DATA 

Fire  and  explosion  data  not  applicable .  Under  extreme  heat ,  glass 
envelope  might  melt  or  crack;  plastic  base  may  burn. 


SECTION  5  REACTIVITY  DATA 

Stability:  Lamp  is  stable  ,  .  , 
Incompatibility:  Glass  will  react  with  Hydrofluoric  Acia 
Polymerization:  Not  applicable 


SECTION  6  HEALTH  HAZARD  DATA 
Ultraviolet  Rays 


wherePhumans  will^not'be  ^tended  for  applications  only 

ravs  a.^-iVi  "1oC  “f  inte^tionally  exposed  to  the  ultraviolet 

U?cJavioi'et  rtS0  ^  It  ffK?  ‘S  ?ireCt  "  rs£lected  9ertlct\tl 
such  a  wav  VhaV ™ J*  *  1S1?e£ired  to  operate  germicidal  lamps  in 
ultravio^t  rJv^P  aS?Jin  °r  “*>*  be  exposed  to  the  germicidal 
worn  bv  all  ZZ£V  ade<?uate  face  and  skin  protection  must  be 

raye  „?11  -aV£  c- to  direct  or  reflected 
(TLV  .  6  0  tvc  JVt  254  m)  ,lrriCaCiOT  and  reddening  of  the  akin 

Ozone 


oroducTn^1^??1  (°20n6  pr?ducin9  types) ,  in  addition  to 

ouanhiriL  rays,  will  also  produce  substantial 

in  Sfo  f  "he?  operated  air.  Care  should  be  exercised 

.  ~[n  an<^  installation  of  equipment  bo  that  ozone  concentration 

p  .5°  exceed  .05  parts  per  million  in  areas  occupied  by  people. 

adeSuatever*t  flat  ion  ih  all  areas  where  equipment  utilizing 
ozone  producing  lamps  are  employed. 


Breakage  the  lamp  may  result  in  some  exposure  to  elemental 
mercury  vapor.  No  adverse  affects  are  expected  from  occasional 
exposure  _  to  broken  lamps,  but  as  a  matter  of  good  practice, 
prolonged  or  frequent  exposure  should  be  avoided  throuoh  the  use  of 
adequate  ventilation  during  disposal  of  large  quantities  of  lamps. 


SECTION  7  PRECAUTIONS  FOR  SAFE  HANDLING  AND  USE 
See  Section  6 

Normal  precautions  should  be  taken  for  collection  of  broken  glass. 

WASTE  DISPOSAL  METHOD:  Dispose  in  accordance  with  applicable 

Federal,  State  and  local  regulations. 


SECTION  8  CONTROL  MEASURES 

Appropriate  eye,  skin  and  face  protection  should  be  worn  by  all 
persons  exposed  to  germicidal  ultraviolet  rays. 

Adequate  ventilation  will  tend  to  prevent  excessive  accumulation  of 
ozone . 

Respiratory  Protection:  Appropriate  dust  mask  should  be  used  if 
large  volumes  of  lamps  are  being  broken  for  disposal . 

Ventilation:  Avoid  inhalation  of  any  airborne  dust. 

Piovicie  local  exhaust  when  disposing  large  quantities  of  lamps. 

?rtd  Sy€i  Protection:  Appropriate  hand  and  eye  protection 
snoula  be  worn  when  disposing  of  lamps  or  handling  broken  glass. 
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SECTIOn”i  CHEMICAL  PRODUCTS  &  COMPANY  IDENTIFICATION _ _ _ u 

~  EMERGENCY  CONTACT: 

CHEMTREC  1-800-424-9300 


iSON  GAS  PRODUCTS 
.EAVIEW  DRIVE 

SECAUCUS,  NEW  JERSEY  07096 
(201)  867-4100 


CAS  NUMBER:  7647-01-0 
RTECS  NUMBER:  MW9610000 


SUBSTANCE:  HYDROGEN  CHLORIDE,  ANHYDROUS 
TRADE  NAMES/SYNONYMS:  * 

HYDROCHLORIC  ACID,  ANHYDROUS;  HYDROGEN  CHLORIDE;  SPIRITS  OF  SALT; 

MURIATIC  ACID;  HYDROCHLORIC  ACID;  HYDROCHLORIC  ACID  GAS; 

ANHYDROUS  HYDROCHLORIC  ACID;  HYDROGEN  CHLORIDE  (HCL) ;  STCC  4904270;  UN  1050; 
CLH;  MAT11150 

CHEMICAL  FAMILY:  , 

Inorganic  acid 

CREATION  DATE:  01/24/89  REVISION  DATE:  08/25/94 


u  SECTION  2 

COMPOSITION/INFORMATION  ON  INGREDIENTS 

u 

COMPONENT  : 
CAS  NUMBER: 
PERCENTAGE : 

HYDROGEN  CHLORIDE,  ANHYDROUS 

7647-01-0 

100 

OTHER  CONTAMINANTS:  NONE 

f  -CTION  3 

HAZARDS  IDENTIFICATION 

u 

CERCLA  RATINGS  (SCALE  0-3):  HEALTH=3  FIRE=0  REACTIVITY=1  PERSISTENCE=0 
NFPA  RATINGS  (SCALE  0-4):  HEALTH=3  FIRE=0  REACTIVITY=0 


EMERGENCY  OVERVIEW: 

Colorless  gas  or  fuming  liquid  with  a  suffocating  odor. 

Causes  skin  burns.  Causes  severe  burns  to  mucous  membranes.  Causes 
respiratory  tract  and  eye  irritation,  possibly  severe. 

Container  may  rupture  in  heat  of  fire.  May  react  with  water. 

Do  not  breathe  gas.  Do  not  get  in  eyes,  on  skin(  or  on  clothing.  Keep  away 
from  heat  and  flame.  Do  not  allow  water  to  get  in  container.  Do  not  puncture 
container.  Keep  container  tightly  closed.  Wash  thoroughly  after  handling. 

Use  only  with  adequate  ventilation.  Handle  with  caution. 

POTENTIAL  HEALTH  EFFECTS: 

INHALATION:  ...  .  ,a.  . 

SHORT  TERM  EFFECTS:  May  cause  irritation,  possibly  severe.  Additional 
effects  may  include  sores,  coughing,  headache  and  lung  damage.  May  also 
cause  reproductive  effects.  .  . 

LONG  TERM  EFFECTS:  May  cause  effects  as  in  short  term  exposure.  Additional 
effects  may  include  digestive  disorders. 

SKIN  CONTACT: 
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SHORT  TERM  EFFECTS:  May  cause  irritation,  possibly  severe.  Additional 
effects  may  include  sores,  frostbite,  reaction  of  skin  to  light,  sweating, 
irregular  heartbeat  and  shock. 

LONG  TERM  EFFECTS:  Same  effects  as  short  term  exposure. 

EYE  CONTACT: 

SHORT  TERM  EFFECTS:  May  cause  irritation,  possibly  severe.  Additional 
effects  may  include  frostbite  and  blindness. 

LONG  TERM  EFFECTS:  Same  effects  as  short  term  exposure. 

INGESTION: 

SHORT  TERM  EFFECTS:  May  cause  burns.  Additional  effects  may  include  thirst, 
chills,  fever,  drooling,  nausea,  vomiting,  diarrhea,  kidney  damage  and 
shock. 

LONG  TERM  EFFECTS:  Same  effects  as  short  term  exposure. 


CARCINOGEN  STATUS: 
OSHA:  N 
NTP:  N 

I ARC:  N 


u  SECTION  4 


FIRST  AID  MEASURES 


INHALATION: 


FIRST  AID-  Remove  from  exposure  area^to^fresh;  air  immediately..  Perform 
artificial  respiration  if  necessary-.~*Maintain  airway,'  blood  pressure  and 
respiration.  Keep  warm  and  at  rest; '-Treat  symptomatically  and  support ively. 
Get  medical  attentiom-immediately..' ^Qualified  medical :  personnel  should 
consider  administering  oxygen.  '•  '. -• . Is,.  •  -•  ; 


SKIN  CONTACT:  -'  _  /• 

FIRST  AID-  Remove  contaminated  clothing  and  shoes  immediately..  Wash  with 
soap  or  mild  detergent  and  large  amounts  of  water  until  no  evidence  of 
chemical  remains  (at  least  15-20  minutes) .  If  burns  occur,  proceed  with  the 
following:  Cover,  affected-  area -securely-  with  sterile,  dry.  loose-fitting 
dressing.  Treat  symptomatically,,  and  rsupport ively.  Get  medical  attention 
immediately.  . . ...  -v  . 


EYE  CONTACT: 


FIRST  AID-  Wash  eyes  immediately  with  large  amounts  of  water,  occasionally 
lifting  upper  and  lower  lids,  until  no  evidence  of  chemical  remains  (at 
least  15-20  minutes) .  Continue  irrigating  with  normal  saline  until  the  pH 
has  returned  to  normal  (30-60  minutes)  .  Cover  with  sterile  bandages.  Get 
medical  attention  immediately.-; ;  ...i.:-..- 


INGESTION :  . 

FIRST  AID-  Do  not  use .  gastric  I  lavage  or  emesis.  Give  large  amounts  of  water 
or  milk.  Repeat -if -.vomiting  occurs.  Ingested  corrosive  should  be  diluted 
approximately  100  times  to  render  it  harmless  to  tissues.  (Dreisbach  & 
Robertson;  Handbook  of  Poisoning;  12th  Ed.).  Do  not  give  anything  by  mouth 
to  a  person  who  is  unconscious  or  otherwise  unable  to  swallow.  If  vomiting 
occurs,  keep  head  lower  than  hips  to  help  prevent  aspiration.  Maintain 
airway  and  respiration.  Treat  symptomatically  and  support ively .  Get  medical 
attention  immediately. 


NOTE  TO  PHYSICIAN 
ANTIDOTE: 

No  specific  antidote.  Treat  symptomatically  and  supportively . 
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'  ACTION  5  FIRE  FIGHTING  MEASURES  ii 

FIRE  AND  EXPLOSION  HAZARD: 

Negligible  fire  hazard  when  exposed  to  heat  or  flame. 

Container  may  explode  in  heat  of  fire. 

EXTINGUISHING  MEDIA: 

Dry  chemical  or  carbon  dioxide 

(1993  Emergency  Response  Guidebook,  RSPA  P  5800.6). 

For  larger  fires,  use  water  spray,  fog  or  regular  foam 
(1993  Emergency  Response  Guidebook,  RSPA  P  5800.6). 

FIREFIGHTING: 

Do  not  get  water  inside  container.  Move  container  from  fire  area  if  you  can  do 
it  without  risk.  Apply  cooling  water  to  sides  of  containers  that  are  exposed 
to  flames  until  well  after  fire  is  out.  Stay  away  from  ends  of  tanks.  Isolate 
area  until  gas  has  dispersed  (1993  Emergency  Response  Guidebook,  RSPA  P 
5800.6,  Guide  Page  15). 

Use  agent  suitable  for  type  of  fire.  Cool  containers  with  flooding  quantities 
of  water,  apply  from  as  far  a  distance  as  possible.  Avoid  breathing  corrosive 
vapors,  keep  upwind. 

FLASH  POINT:  no  data  available 
LOWER  FLAMMABLE  LIMIT:  no  data  available 
UPPER  FLAMMABLE  LIMIT:  no  data  available 
AUTOIGNITION:  no  data  available 

HAZARDOUS  COMBUSTION  PRODUCTS: 

•”*  rmal  decomposition  products  may  include  toxic  and  corrosive  fumes  of 
urine. 


il  SECTION  6  ACCIDENTAL  RELEASE  MEASURES  u 


OCCUPATIONAL  SPILL: 

Stop  leak  if  you  can  do  it  without  risk.  Use  water  spray  to  reduce  vapors;  do 
not  put  water  directly  on  leak  or  spill  area.  Do  not  get  water  inside 
container.  Isolate  area  until  gas  has  dispersed.  For  small  spills,  flush  area 
with  flooding  amounts  of  water.  For  larger  spills,  dike  far  ahead  of  spill  for 
later  disposal.  Keep  unnecessary  people  away;  isolate  hazard  area  and  deny 
entry.  Stay  upwind,  out  of  low  areas,  and  ventilate  closed  spaces  before 
entering.  Isolate  the  leak  or  spill  area  immediately  for  at  least  150  feet  in 
all  directions. 

Reportable  Quantity  (RQ) :  1  pound 

The  Superfund  Amendments  and  Reauthorization  Act  (SARA)  Section  304  reguires 
that  a  release  equal  to  or  greater  than  the  reportable  quantity  for  this 
substance  be  immediately  reported  to  the  local  emergency  planning  committee 
and  the  state  emergency  response  commission  (40  CFR  355.40).  If  the  release  of 
this  substance  is  reportable  under  CERCLA  Section  103,  the  National  Response 
Center  must  be  notified  immediately  at  (800)  424-8802  or  (202)  426-2675  in  the 
metropolitan  Washington,  D.C.  area  (40  CFR  302.6). 
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S9IL  SPILL: 

Dig  holding  area  such  as  lagoon,  pond  or  pit  for  containment. 

Dike  flow  of  spilled  material  using  soil  or  sandbags  or  foamed  barriers  such 
as  polyurethane  or  concrete. 

Use  cement  powder  or  fly  ash  to  absorb  liquid  mass. 

Neutralize  spill  with  slaked  lime,  sodium  bicarbonate  or  crushed  limestone. 
AIR  SPILL: 

Knock  down  vapors  with  water  spray.  Keep  upwind. 

Water  used  to  knock  down  vapors  may  become  corrosive  or  toxic  and  should  be 
contained  properly  for ‘later  disposal. 

WATER  SPILL: 

Neutralize  with  agricultural  lime,  slaked  lime,  crushed  limestone,  or  sodium 
bicarbonate. 


U  SECTION  7  HANDLING  AND  STORAGE 


Observe  all  federal,  state  and  local  regulations  when  storing  this  substance. 

Store  in  accordance  .‘with.  29  CFR  1910  ;;10i?/\;£/  .. 

Protect  against  physical' -damage.  Store  in  cool ,  well-ventilated  "'place, 
separated  from  all  bxidizing  materials, (NFPA  49 ,  Hazardous  Chemicals  Data, 
1975).  v  '' <•  'Vi'-y.-.  -y. 

Store  away  from  incompatible  substances.  • 

Threshold  Planning  Quantity  :  (TPQ)  t  .  z.-i  .  .  .  :  .  1  j 

The  Superfund  Amendments  and  Reauthorization  Act  (SARA)  Section  302  requires 
that  each  facility  where  jany  extremely  hazardous  substance  is  present  in  a 
quantity  equal  to  or  greater  than  the  TPQ" established  for  that  substance 
notify  the  state  emergency  response  commission  for  the  state  in  which  it  is 
located.  Section  303  of  SARA  requires  these  facilities  to  participate  in  local 
emergency  response  planning  (40  CFR  355.30) . 

Threshold  quantity '  (TQ);:'  5000  pounds  1  i  •  - 

The  Occupational  Safety .and  Health  Administration  :  (OSHA)  Process  Safety 
Management  (PSM)  standard  .requires  vthat  facilities  utilizing  a  process  which 
involves  a  chemical  at  or  above  dts  specified  threshold  quantity  comply  with 
the  provisions  of  29  CFR  1910.119,  Process  Safety  Management  of  highly 
hazardous  chemicals. 


u  SECTION  8  EXPOSURE  CONTROLS/PERSONAL  PROTECTION 


EXPOSURE  LIMITS: 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

5  ppm  (7.6  mg/m3)  OSHA  ceiling 
5  ppm  (7.6  mg/m3)  ACGIH  ceiling 
5  ppm  (7.6  mg/m3)  NIOSH  recommended  ceiling 
5  ppm  (7.6  mg/m3 )  DFG  MAK  TWA; 

10  ppm  (15.2  mg/m3)  DFG  MAK  5  minute  peak,  momentary  value,  8  times/shift 
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Measurement  method:  Silica  gel  tube;  sodium  bicarbonate/sodium  carbonate ; 
n  chromatography;  (NIOSH  Vol.  Ill  #  7903,  Inorganic  Acids). 

300  pounds  SARA  Section  302  Threshold  Planning  Quantity  (gas) 

5000  pound  SARA  Section  304  Reportable  Quantity  (gas) 

5000  pounds  CERCLA  Section  103  Reportable  Quantity  (liquid) 

5000  pounds  OSHA  Process  Safety  Management  Threshold  Quantity  (gas) 

Subject  to  SARA  Section  313  Annual  Toxic  Chemical  Release  Reporting 

VENTILATION:  .  .  ^  .  .  . 

Provide  local  exhaust  or  process  enclosure  ventilation  to  meet  published 
exposure  limits. 

EYE  PROTECTION: 

Employee  must  wear  splash-proof  or  dust-resistant  safety  goggles  and  a 
faceshield  to  prevent  contact  with  this  substance. 

Emergency  wash  facilities:  . 

Where  there  is  any  possibility  that  an  employee's  eyes  and/or  skin  may  be 
exposed  to  this  substance,  the  employer  should  provide  an  eye  wash  fountain 
and  quick  drench  shower  within  the  immediate  work  area  for  emergency  use. 

CLOTHING:  .  .  .  ,  ^ . 

Employee  must  wear  appropriate  protective  (impervious)  clothing  and  equipment 
to  prevent  any  possibility  of  skin  contact  with  this  substance. 

GLOVES: 

Employee  must  wear  appropriate  protective  gloves  to  prevent  contact  with  this 
substance. 

RESPIRATOR:  .  . 

The  following  respirators  and  maximum  use  concentrations  are  recommendations 
'  v  the  U.S.  Department  of  Health  and  Human  Services,  NIOSH  Pocket  Guide  to 
emical  Hazards;  NIOSH  criteria  documents  or  by  the  U.S.  Department  of 
^abor,  29  CFR  1910  Subpart  Z. 

The  specific  respirator  selected  must  be  based  on  contamination  levels  found 
in  the  work  place,  must  not  exceed  the  working  limits  of  the  respirator  and 
be  jointly  approved  by  the  National  Institute  for  Occupational  Safety  and 
Health  and  the  Mine  Safety  and  Health  Administration  (NIOSH-MSHA) . 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

50  ppm-  Any  supplied-air  respirator. 

Any  self-contained  breathing  apparatus. 

Any  chemical  cartridge  respirator  with  cartridge (s)  providing 
protection  against  hydrochloric  acid. 

100  ppm-  Any  supplied-air  respirator  operated  in  a  continuous  flow  mode. 

Any  supplied-air  respirator  with  a  full  facepiece. 

Any  self-contained  breathing  apparatus  with  a  full  facepiece. 

Any  air-purfiying,  full-facepiece  respirator  (gas  mask)  with  a 

chin-style,  front-,  or  back-  mounted  canister  providing  protection 
against  hydrochloric  acid. 

Any  chemical  cartridge  respirator  with  a  full  facepiece  and 
cartridge (s)  providing  protection  against  hydrochloric  acid. 

Any  powered,  air-purfiying  respirator  with  cartridge(s)  providing 
protection  against  hydrochloric  acid.  * 
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Escape-  Any  air-purifying,  full  facepiece  respirator  (gas  mask)  with  a 
chin-style,  front-  or  back-mounted  acid  gas  canister. 

Any  appropriate  escape-type  self-contained  breathing  apparatus. 

FOR  FIREFIGHTING  AND  OTHER  IMMEDIATELY  DANGEROUS  TO  LIFE  OR  HEALTH  CONDITIONS: 

Any  self-contained  breathing  apparatus  that  has  a  full  facepiece  and  is 
operated  in  a  pressure-demand  or  other  positive-pressure  mode. 

Any  supplied-air  respirator  that  has  a  full  facepiece  and  is  operated  in  a 
pressure-demand  or  other  positiye-pressure  mode  in  combination  with  an 
auxiliary  self-contained  breathing  apparatus  operated  in  pressure-demand 
or  other  positive-pressure  mode. 


U  SECTION  9  •  PHYSICAL  AND  CHEMICAL  PROPERTIES 


DESCRIPTION:  Colorless  gas  or  fuming  liquid  with  a  suffocating  odor. 
MOLECULAR  WEIGHT:  36.46 
MOLECULAR  FORMULA:  H-CL 
BOILING  POINT:  -121  F  (-85  C) 

FREEZING  POINT:  -175  F  (-115  C) 

VAPOR  PRESSURE:  3040  mroHg  §  17.8  C 

VAPOR  DENSITY:  1.268 

SPECIFIC  GRAVITY:  1.187  §  -85  C 

WATER  S0LUBILITY:.S82 0  C  ■%  i 

PH:  acidic  in  solution  ,•  .  '  .  >  ' 

ODOR  THRESHOLD:  1-5  ppm  -a  , 

EVAPORATION  RATE :  .rngb^applicable  vs  .  ; 

SOLVENT  SOLUBILITY:  Soluble  in r alcohol,'  ether,  benzene,  methanol. 


u  SECTION  10  x.  j  ‘STABILITY^  AND '  REACTIVITY  ' 

REACTIVITY:  -  k.,.-  ;  *" 

HYDROGEN  CHLORIDE  (HYDROCHI^lilC  ACID)  : 

May  react,  exothermically  with:  water. iU-~.  -  ^ 

CONDITIONS  TO  AVOlfe:?!*^ 

Material  is  extremely'  poisonous  avoid  inhalation-  of  vapors  or  contact  with 
skin.  Contents  may  be  under  pressure;  containers  may  rupture  violently  and 
travel  a  considerable  distance. 

INCOMPATIBILITIES:  : 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

ACETIC  ANHYDRIDE:  Violent,  reaction. 

ALCOHOLIC  HYDROGEN  CYANIDE:  Explosive  reaction. 

ALUMINUM:  Explosion. 

ALUMINUM-TITANIUM  ALLOYS:  Ignites  or  incandesces  when  heated. 
2-AMINOETHANOL:  Violent  reaction. 

AMMONIUM  HYDROXIDE:  Violent  reaction. 

BASES:  Violent  reaction. 

BRASS :  Corrodes . 

BRONZE:  Corrodes. 

CALCIUM  CARBIDE:  Reacts  with  incandescence. 

CALCIUM  HYPOCHLORITE:  Ignition. 

CESIUM  ACETYLIDE:  Ignites  on  contact. 

CHLORINE  +  DINITROANI LINES :  Vigorous  reaction  with  release  of  flammable 
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hydrogen  gas  fumes. 

CHLOROSULFONIC  ACID:  Violent  reaction.  _  .  . 

~ v i-DIFLUOROETHYLENE:  Extremely  exothermic  decomposition  reaction. 

'WICIL  100:  Decomposes. 

.  -rHYT.FNF  DIAMINE:  Violent  reaction. 

ETHYLENE  IMINE:  Violent  reaction. 

FLUORINE:  Ignites  on  contact. 

HEXALITHIUM  DISILICIDE:  Incandesces. 

IRON:  Corrodes  with  evolution  of  flammable  hydrogen  gas. 

MAGNESIUM  BORIDE:  Produces  a  spontaneously  flammable  gas. 

MERCURIC  SULFATE:  Violent  reaction  at  125  C. 

METAL  ACETYLIDES :  Violent  reaction. 

METALS:  Severe  corrosion  with  evolution  of  flammable  hydrogen  gas. 

OLEUM:  Violent  reaction. 

OXIDIZERS  (STRONG) :  Violent  reaction. 

OXYGEN  +  PLATINUM r  Ignites  on  contact. 

PERCHLORIC  ACID:  Violent  reaction. 

PLASTICS,  RUBBER,  COATINGS:  Attacks. 

POTASSIUM  PERMANGANATE:  Explosion  hazard. 

BETA-PROPIOLACTONE :  Violent  reaction. 

PROPYLENE  OXIDE:  Violent  reaction.  i 

RUBIDIUM  ACETYLIDE:  Ignites  on  contact. 

SILICA  (GEL) :  Incompatible. 

SODIUM:  Vigorous  or  explosive  reaction.  .  ^  ,  .  . 

SULFURIC  ACID:  Explosive  reaction  with  release  of  toxic  hydrogen  chloride 
gas . 

TETRASELENIUM  TETRANITRIDE :  Explodes  on  contact. 

VINYL  ACETATE:  Violent  reaction. 

HAZARDOUS  DECOMPOSITION: 

Thermal  decomposition  products  may  include  toxic  and  corrosive  fumes  of 
chlorine. 

polymerization: 

ardous  polymerization  has  not  been  reported  to  occur  under  normal 
^peratures  and  pressures. 


U  SECTION  11  TOXICOLOGY  INFORMATION  u 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

IRRITATION  DATA: 

ANHYDROUS:  100  mg  rinsed  eye-rabbit  mild. 

HYDROCHLORIC  ACID:  5  mg/30  seconds  rinsed  eye-rabbit  mild. 

TOXICITY  DATA l 

HYDROGEN  CHLORIDE  (ANHYDROUS  GAS):  4701  ppm/30  minutes  inhalation-rat  LC50; 

2644  ppm/30  minutes  inhalation-mouse  LC50. 

MONOHYDRATE:  No  data  available. 

DIHYDRATE:  No  data  available. 

TRIHYDRATE:  No  data  available. 

HEXAHYDRATE:  No  data  available.  .  .  ^  ^ ^ 

HYDROGEN  CHLORIDE  (AEROSOL):  5666  ppm/30  minutes  inhalation-rat  LC50;  2142 
ppm/30  minutes  inhalation-mouse  LC50. 

HYDROCHLORIC  ACID:  1300  ppm/30  minutes  inhalation-human  LCLo;  3000  ppm/5 
minutes  inhalation— human  LCLo;  3124  ppm/1  hour  inhalation-rat  LC50; 

1108  ppm/1  hour  inhalation-mouse  LC50;  4413  ppm/30  minutes 
inhalation-rabbit  LCLo;  4413  ppm/30  minutes  inhalation-guinea  pig  LCLo; 

900  rag/kg  oral-rabbit  LD50;  1449  mg/kg  intraperitoneal-mouse  LD50; 
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81  mg/kg  unreported-man  LDLo;  mutagenic  data  (RTECS) ;  reproductive  effects 
data  (RTECS) . 

CARCINOGEN  STATUS:  Human  Inadequate  Evidence,  Animal  Inadequate  Evidence 
(IARC  Group-3) . 

LOCAL  EFFECTS:  Corrosive-  inhalation,  skin,  eye  and  ingestion. 

ACUTE  TOXICITY  LEVEL:  Moderately  toxic  by  inhalation  and  ingestion. 

TARGET  EFFECTS:  No  data  available. 


HEALTH  EFFECTS 

INHALATION: 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

CORROSIVE.  100  ppm  Immediately  Dangerous  to  Life  or  Health. 

ACUTE  EXPOSURE-  Inhalation  of  gas  or  fumes  at  levels  of  5-35  ppm  may 
cause  irritation  and  burning  of  the  throat,  coughing  and  choking; 

50-100  ppm  may  be  barely  tolerable  for  1  hour.  High  levels  may  cause 
inflammation  and  occasionally  ulceration  of  the  nose,  throat  or  larynx 
bronchitis,  pneumonia,  palpitations  and  headache.  Higher  concentrations 
may  cause  necrosis  of  the  tracheal  and  bronchial  epithelium,  nasoseptal 
perforation,  atelectasis,  emphysema,  damage  to  pulmonary  blood  vessels 
and  lesions  of  the  liver  and  other  organs.  Death  may  be  due  to  laryngeal 
spasm,  bronchopneumonia  or  pulmonary  edema.  1300-2000  ppm  may  be  ( 
dangerous {  even  on  brief  exposures.  Reproductive  effects  have  been 
reported  in  animals. 

CHRONIC  EXPOSURE-  Repeated  or  prolonged  exposure  may  cause  erosion  and 
discoloration  of  exposed  teeth j-rchronic^bronchitis  and  gastritis. 


SKIN  CONTACT:  T 

HYDROGEN  CHLORIDE '*f( HYDROCHLORIC  ACID) 

CORROSIVE.  .  •  -w.-«  >,-.v  ' 

ACUTE  EXPOSURE-'cbntactsmay"'cause  severe ; irritation / :  inflammation , 
ulceration;;  necrosis tand >chemical£bufris .  /Shock  symptoms  may  develop 
including  rapid  pulse, ‘Sweating  and  collapse.  Photosensitization 
reactions  may  occur  .;in  persons  previously  exposed.  Contact  with  a 
compressed  gas  may  cause  frostbite.  .  1 

CHRONIC  EXPOSURE—  Repeated  or  prolonged • contact  with  vapors  or  dilute 
solutions  may  ; cause  dermatitis.;  Photosensitization  may  occur. 


EYE  CONTACT :  . ..  •- . .-.  f  (.. 

HYDROGEN  CHLORIDE  (HYDROCHLORIC-  ACID) - 
CORROSIVE.  •  .  ..v  '••••-, 

ACUTE  EXPOSURE-  Contact  may  cause  severe  irritation,  conjunctivitis, 

corneal  necrosis  and  burns  with  impairment  or  permanent  loss  of  vision.  A 
of  hydrochloric  acid  splashed  in  the- eye  and  immediately  washed  out 
has  produced  a  white  coagulation  -of  the  corneal  and  conjunctival 
epithelium.  Animals  exposed  to  vapor  concentrations  of  1350  ppm  for  one 
and  a  half  hours  showed  clouding  of  the  cornea  and  300  ppm  for  6  hours 
showed  slight  erosion  of  the  corneal  epithelium.  Contact  with  a 
compressed  gas  may  cause  frostbite. 

CHRONIC  EXPOSURE-  Animals  exposed  to  vapor  at  100  ppm  for  6  hours  daily 
for  50  days  showed  only  slight  unrest  and  irritation  of  the  eyes,  but 
no  ocular  injury.  Effects  are  dependent  upon  concentration  and  duration 
of  exposure.  Conjunctivitis  or  effects  similar  to  those  for  acute 
exposure  may  occur. 


INGESTION: 

HYDROGEN  CHLORIDE  (HYDROCHLORIC  ACID) : 

CORROSIVE. 

ACUTE  EXPOSURE-  Ingestion  of  the  acid  may  cause  burns  of  the  mouth. 
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throat,  esophagus  and  stomach  with  consequent  pain(  uneasiness,  nausea, 
salivation,  vomiting,  diarrhea,  chills,  shock  and  intense  thirst, 

'  ~  Nephritis,  fever  and  perforation  of  the  intestinal  tract,  and  circulatory 
"ollapse  may  occur.  Death  may  be  due  to  esophageal  or  gastric  necrosis. 
VrfRONIC  EXPOSURE-  No  data  available. 


u  SECTION  12  ECOLOGICAL  INFORMATION 

ENVIRONMENTAL  IMPACT  RATING  (0-4):  no  data  available 
ACUTE  AQUATIC  TOXICITY:  no  data  available 
DEGRADABILITY:  no  data  available 

LOG  BIOCONCENTRATION  FACTOR  (BCF) :  no  data  available 

LOG  OCTANOL/WATER  PARTITION  COEFFICIENT:  no  data  available 


u  SECTION  13  DISPOSAL  INFORMATION  _  __ 

Observe  all  federal,  state  and  local  regulations  when  disposing  of  this 
substance. 


Disposal  must  be  in  accordance  with  standards  applicable  to  generators  of 
hazardous  waste,  40  CFR  262.  EPA  Hazardous  Waste  Number  D002. 

100  pound  CERCLA  Section  103  Reportable  Quantity. 


u 


u  SECTION  14  TRANSPORTATION  INFORMATION  _ _ _ _ _ 

u:i:_DEPARTMENT_OF  TRANSPORTATION  SHIPPING  NAME-ID  NUMBER,  49  CFR  172.101: 
H’-^rogen  chloride,  refrigerated  liquid-UN  2186 

DEPARTMENT  OF  TRANSPORTATION  HAZARD  CLASS  OR  DIVISION,  49  CFR  172.101: 
2.3  -  Poisonous  gas 


U.S.  DEPARTMENT  OF  TRANSPORTATION  LABELING  REQUIREMENTS,  49  CFR  172.101 
AND  SUBPART  E: 

Poison  gas,  corrosive 


U.S.  DEPARTMENT  OF  TRANSPORTATION  PACKAGING  AUTHORIZATIONS: 


EXCEPTIONS:  None 

NON-BULK  PACKAGING:  None 

BULK  PACKAGING:  49  CFR  173.314 


and  49  CFR  173.315 


U.S.  DEPARTMENT  OF  TRANSPORTATION  QUANTITY  LIMITATIONS  49  CFR  172.101: 
PASSENGER  AIRCRAFT  OR  RAILCAR:  Forbidden 
CARGO  AIRCRAFT  ONLY:  Forbidden 


u 


REGULATORY  INFORMATION 


u  SECTION  15 
TSCA  STATUS:  Y 


CERCLA  SECTION  103  (40CFR302 . 4 ) :  Y 
SARA  SECTION  302  (40CFR355 . 30) :  Y 
SARA  SECTION  304  (40CFR355 . 40)  :  Y 
SARA  SECTION  313  (40CFR372 . 65) :  Y 
OSHA  PROCESS  SAFETY  (29CFR1910 . 119 ) :  Y 
CALIFORNIA  PROPOSITION  65:  N 
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SARA  HAZARD  CATEGORIES, 
ACUTE  HAZARD: 

CHRONIC  HAZARD: 

FIRE  HAZARD: 

REACTIVITY  HAZARD: 
SUDDEN  RELEASE  HAZARD: 


SARA  SECTIONS  311/312  (40  CFR  370.21) 

N 

N 

Y 

Y 


U  SECTION  16 


OTHER 


Cl 


COPYRIGHT  1994  MDL  INFORMATION  SYSTEMS,  INC.  ALL  RIGHTS  RESERVED. 

.  -ADDITIONAL  INFORMATION- 

MAKES  N0  EXPRESS  OR  IMPLIED  WARRANTIES,  GUARANTEES  OR  REPRESENTATIONS 
PR0DUCT  OR  THE  INFORMATION  HEREIN,  INCLUDING  BUT  NOT  LIMITED 
MERCHANTABILITY.,. OR  FITNESS  FOR  USE.  MATHESON  E 
<FORfrANY  PERSONAKffNOTURY /-^'PROPERTY  ORi  OTHER  ^DAMAGES  OF 
ANY  NATURE,  WHETHER/CQMPENS ATORY ,  CONSEQUENTIAL,  EXEMPLARY^  'OR '-OTHERWISE 
RESULTING  FROM  lwvxwiRr:Trs-T>Tnw  L. 
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ASEPSIS,  INC. 


4* 

MATERIAL  SAFETY  DATA  SHEE^ 


JProduct  Name: 

OMNI  SPA  ANTiFOAM 

09/06/94  i 

ftPfodjLjci  Nurntoerl 

AOMN32424 

09/06/94 

||SECf ION  1  ~  CHEMICAL  PRODUCT  AND  COMPANY  IDENTIFICATION  ^  81  ll 

a - 

Produc*  Identifier: 

AOMN32424 

Product  Use: 

i 

Antifoam 

Product  Description: 

OMNI  SPA  ANTIFOAM 

Chemical  Family: 

Organosilicone  Emulsion 

Technical  Name; 

Polydimethylsiloxane  Emulsion  ' 

Manufacturer/Supplier: 

Emergency  Telephone  Numbers: 

ASEPSIS,  INC. 

P.O.  BOX  537 

AVONDALE  ESTATES,  GEORGIA 

30002 

800-959-SWIM  (7346) 

CHEMTREC  (800)424-9300 

Health  (303)623-5716 

.  -  ..  —  _  ...  .  _ .  n 

Prepared:  •  REGULATORY  AFFAIRS  ! 

- . -  _  _  -  .  1 

;^K?Tif3N;^:  H^ZARD0iM 

j  COMPONENT  1 

WT% 

CAS  Number  j 

|  No  Hazardous  Materials  are  Contained  in  this  Product  j  1 

EMERGENCY  OVERVIEW:  CAUTION:  Harmful  if  swallowed.  Avoid  breathing  vapors.  Avoid 
contact  with  eyes,  skin,  or  clothing.  Wear  goggles  or  safety  glasses  end  rubber  gloves  when 
handling  this  product.  Remove  and  wash  contaminated  clothing. 

EFFECTS  OF  OVEREXPOSURE  -  EYE  CONTACT:  CAUTION:  Causes  eye  irritation.  Avoid  contact 
with  eyes. 

EFFECTS  OF  OVEREXPOSURE  -  SKIN  CONTACT:  CAUTION:  Causes  skin  irritation.  Avoid  contact 
with  skin. 

EFFECTS  OF  OVEREXPOSURE  -  INHALATION:  Irritating  to  nose  and  throat.  Avoid  breathing 
vapors. 

EFFECTS  OF  OVEREXPOSURE  -  INGESTiON:  Harmful  if  swallowed. 

EFFECTS  OF  OVEREXPOSURE  -  CHRONIC  HAZARDS:  There  are  no  known  chronic  hazards. 
PRIMARY  ROUTE{$)  OF  ENTRY:  Sidn  Contact,  inhalation.  Ingestion,  Eye  Contact 


To:  RANDY 


from:  FOD 
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MATERIAL  SAFETY  DATA  SHEET 


JProduct 

OMNI  SPA  ANTIFOAt.'l 

Data :  Prepared: 

09/06/94  | 

iPfdduct  Ngmber: :  .  • 

AOMN32424 

■J  Superseded 

09/06/94  | 

SECilO  N  ^  -  FIRST  AID  MEASURES 


FIRST  AID  -  cYE  CONTACT:  If  contact  with  eyes  occurs;  Immediately  flush  with  cold  water  for  at 
least  15  minutes.  Then  get  immediate  medical  attention. 

FIRST  AID  -  SKIN  CONTACT:  If  contact  with  skin:  Brush  off  excess  chemical  and  flush  skin  with 
cold  water  for  at  least  15  minutes.  If  irritation  persists,  get  medical  attention.  If  contact  with  skin: 
Wash  off  excess  chemical  with  soap  and  water  and  flush  skin  with  cold  water  for  at  least  1 5 
minutes.  If  irritation  persists,  gat  medical  attention. 

FIRST  AID  -  INHALATION:  If  inhaled:  Remove  to  fresh  air.  If  breathing  is  difficult,  have  trained 
person  administer  oxygen.  If  not  breathing,  give  artificial  respiration.  Call  a  physician  immediately. 
FIRST  AID  -  INGESTION:  if  swaliowed:  Drink  large  amounts  of  water.  NEVER  GIVE  ANYTHING 
B\  MOUTH  TO  AN  UNCONSCIOUS  PERSON.  Call  a  physician  or  poison  control  center 
immediately. 


FIRE  FlGFITiNG  MEASURE 


|  Flashpoint  and  Method: 

None  j 

Flammable  Limits: 

1 - — _ 

LEL:  N.A. 

UEL:  N.A. 

ji  Autoignition  Temperature: 

j  EXTINGUISHING  MEDIA: 

CQ2,  Dry  Chemical,  Water  Fog 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS:  There  are  no  unusual  fire  and  explosion  hazards 
known. 

SPECIAL  FIREFIGHTING  PROCEDURES:  Firefighters  should  wear  full  protective  clothing  and  self 
contained  breathing  apparatus  (SCBA).  Throughly  decontaminate  fire  fighting  equipment  including 
all  fire  fighting  wearing  apparel  after  the  incident. 


|S|CTtON  ACCIDENTAL  RELEASE  MEASURES 


E  MEASURES; 


STtPS  TO  BE  TAKEN  IN  CASE  MATERIAL  IS  RELEASE  OR  SPILLED:  Utilizing  appropriate  clothing 
and  safety  equipment,  contain  spilled  material.  Cover  the  liquid  with  a  inert  absorbent.  Using 
clean,  dedicated  equipment,  sweep  and  scoop  all  spilled  material,  contaminated  soil,  and  other 
contaminated  material  and  place  into  clean  dry  plastic  containers  for  disposal.  Dispose  of 
according  to  l-jcai,  state  and  federal  regulations. 


To:  RANDY 


from:  Hi'' 
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MATERIAL  SAFETY  DATA  SHEET 


jproduct  Name:  ;  .  OMNI  SPA  ANTIFOAM _ _ _ _ —/Q6-?_ 

f  Product  Number:  A0MN32424  I^  SuperswIcSt:. ,  09-'^.9-l 

:  SECTION  7  -  HANDUNG  AND  STORAGE 

HANDLING:  Mix  oniy  wiih  water.  Do  not  mix  with  other  chemicals.  Use  clean  dry  utensils.  Do 
i  not  add  this  product  to  any  dispensing  device  containing  remnants  of  any  other  product.  Such  use 
may  cause  a  violent  reaction  leading  to  fire  or  explosion.  Contamination  with  other  chemicals  may 
start  a  chemical  reaction  generating  heat,  hazardous  gases,  fire  and  explosion.  In  case  of 
contamination  or  decomposition,  do  not  reseal  container.  If  possible,  isolate  container  in  open  air 

I  or  well  ventilated  area.  Flood  area  with  large  volumes  of  water,  if  necessary. 

STORAGE:  Keep  this  product  in  original  closed  container  when  not  in  use.  Store  in  a  cool,  dry, 
well  ventilated  area  away  form  heat  or  open  flame.  Do  not  add  any  other  product  to  container. 
Never  return  unused  product  to  container;  dispose  of  product  in  accordance  with  Ipcal,  state,  or 
federal  regulations.  _ _ _ _ 


^♦SUp^rsjgciei^i; 
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ENGINEERING  CONTROLS:  General  room  ventilation  plus  local  exhaust  should  be  used  to  maintain 
exposure  below  TLV. 

RESPIRATORY  PROTECTION:  A  respiratory  protection  program  that  meets  OSHA  1910. 134  and. 
ANSI  Z88.2  requirements  must  be  followed  whenever  workplace  conditions  warrant  a  respirator's 
use. 

SKIN  PROTECTION:  Wear  rubber  gloves  when  handling  this  product.  Avoid  contact  with  skin, 

EVE  PROTECTION.  Wear  goggles  or  safety  glasses  with  side  shields  when  handling  this  product. 
OTHER  PROTECTIVE  EQUIPMENT:  Facilities  storing  or  utilizing  this  material  should  be  equipped 
with  an  eyewash  and  e  safety  shower. 

HYGIENIC  PRACTICES;  Remove  and  wash  contaminated  clothing  before  reuse.  _ 
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ASEPSIS,  INC. 


MATERIAL  SAFETY  DATA  SHEET 


9  r-  PHYSICAL  AND  CHEMieAt  properties 


Vapor  Pressure 
Specific  Gravity 
Solubility 
pH 

Melting  Point 
Boiling  Point 
Viscosity 
Vapor  Density  (Air  -  1) 
Evaporation  Rate  (n-8uty I  Acetate  »  1) 

Odor 
Appearance 
Physical  State 
Partition  Coefficient  in-octanol/water) 


Est.  <20  mm  Hg 

1.0 

Dispersible 
7.0  - 

Not  Applicable. 

212  F 

Not  Available 

Is  heavier  than  air 

Is  slower  than  Bub/I  Acetate  « 

Silicone 

Milky  WHite 

Liquid 

Mot  Available. 


h^wouspoly^ww*1^,  win „M <*»,, - “ 

'  Th  p,oduct  !s  stanl"  under  normal  conditions. 

^trroLCTmSfd,ea  or  simiior 
reduc^  c°mpou"ds- o:her  ™^'poo,/SPa 

V‘WS"“m“  •»  -^-rganic  matariais  pius 


^  ;^T°  xie  qlog  1  cal  1  nto  rm ati  qn  t 


by^pl*  NTP^MAR?0  To1*"0!1  ^  terat°9en-  This  Product  is  "Ot 

be  irritating  to  skin  andeyss.'  ’  '  Tox,co,09IC:a,  ir>formation  indicates  this  product  may 


SECTION  12  -  ECOLOGICAL  INFORMATION  • 


,oxlc  ,0  ,ish  and  aqua,ic  K“p 


MSDS  Number  00001  578  is 


Cr.M  !  H  PI  )  Ur  1  'H*l  fftP  fnllrt'./rtrw 


Tc:  MNDY 


Prom:  F00 
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ASEPSIS,  INC. 


MATERIAL  SAFETY  DATA  SHEET 


■Product  Name:  OMNI  SPA  ANTIFOAM 


■Product  NurnbaC  AOMN32.424 


\  Date  F^eparptf:  *’& 

09/06/94 

•.  Supersede;  - 

09/06/94 

||iECf  IOM  13  -  DISPOSAL.  CONSIDERATIONS; 


DISPOSAL  METHOD:  Do  not  put  product,  spilled  product,  or  filled  or  partially  filled  containers  into 
the  trash  or  waste  compactor.  Contact  with  incompatible  materials  could  cause  a  reaction  or  fire. 
Do  not  reuse  container.  Rinse  throughly  before  discarding  in  trash.  Disposal  of  unused, 
unconteminated  product  is  regulated  according  to  local,  state  and  federal  regulations. 


S  SECTION  14  -  TRANSPOl^AtlON  iNFORMATIOlvrSill 


DOT: 

Proper  Shipping  Name- 
Hazard  Class: 
Identification  Number: 
Packing  Group: 

RQ: 


Not  Regulated. 


SECTION  11 5  1  REGULATORY  INFORMATION 
FEDERAL: 

OSHA  (Occupational  Safety  and  Health  Act): 

Product  is  not  hazardous  by  definition  of  the  Hazard  Communication  Standard. 

TSCA  (Toxic  Substance  Control  Act): 

This  product  or  its  components  are  listed  on  the  TSCA  Inventory. 

This  product  contains  the  following  chemical  substances  subject  to  the  reporting  requirements  of 
TSCA  12(B)  if  exported  from  the  United  States: 

This  product  or  its  components  are  not  subject  to  export  notification. 

FIFRA  (Federal  Insacticiae,  Fungicide,  Rodenticide  Act): 

This  product  is  not  a  registered  pesticide. 

CERCLA  (Comprehensive  Response,  Compensation  and  Liability  Act): 

This  product  or  its  components  are  not  listed. 

SARA  (Superfund  Amendments  and  Reauthorization  Act): 

SARA  313:  This  product  or  its  components  are  not  listed. 
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ASEPSIS,  INC. 


MATERIAL  SAFETY  DATA  SHEET 


jPrbtfuct :  NameS;-:^1 

OMNI  SPA  ANTIFOAM 

•  D3tePf4parBd:;i  _ 

—  '  1  — — n 

09/C6/94  1 

|product  Niinibeh: 

AOMN32424 

09/06/94  j 

IMPORTANT:  This  information  is  given  without  a  warranty  or  guarantee.  No  suggestions  for  use  are 
intended  or  shall  be  construed  as  arecommendation  to  infringe  any  existing  patents  or  violate  any  Federal, 
State  or  local  laws.  Safe  handling  and  use  is  the  responsibility  of  the  customer.  Read  the  label  before  using 
this  product.  This  information  is  true  and  accurate  to  the  best  of  our  knowledge. 
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MAT 16625 

MATERIAL  SAFETY  DATA  SHEET 


M'  '»ESON  GAS  PRODUCTS  EMERGENCY  CONTACT: 

3  EAVIEW  DRIVE  CHEMTREC  1-800-424-9300 

SECAUCUS,  NEW  JERSEY  0709  6 
(201)  867-4100 


SUDSTANCE  IDENTIFICATION 


SUBSTANCE:  NITROGEN,  COMPRESSED  GAS 


CAS-NUM8ER  7727-37-9 


TRADE  NAMES/SYNONYMS : * 

DIATOMIC  NITROGEN;  DINITROGEN;  NITROGEN;  NITROGEN-14;  NITROGEN  GAS  ; 
STCC  4904565;  UN  1066;  N2 ;  MAT16625 

CHEMICAL  FAMILY:  ; 

INORGANIC  GAS 


MOLECULAR  FORMULA:  N2 


MOLECULAR  WEIGHT:  28.0134V.: 


CERCLA  RATINGS  (SCALE  ‘o-i)  J^EALTH^Tv  FIRE-0  REACTIVITY-0  XPERSISTENCE-0 
NFPA  RATINGS  (SCALE- 0-4) :  V HEALTH-U  S FIRE-0 ;  REACTIVITY=0 


W?  COMPONENTS  AND  CONTAMINANTS 


COMPONENT :  NITROGEN, ,  COMPRESSED  GAS  v- 
CAS#  7727-37-9  /"vtr  VV 


PERCENT:  100.0 


OTHER  CONTAMINANTS:',  NONE  \ 


EXPOSURE  LIMITS:  -  H;  •  ■  r-h-: 

NO  OCCUPATIONAL  EXPOSURE  LIMITS  ESTABLISHED  BY  OSHA,  ACGIH,  OR  NIOSH. 


PHYSICAL  DATA 

DESCRIPTION:  ODORLESS,  TASTELESS,  COLORLESS,  INERT  GAS. 

BOILING  POINT:  -321  F  (-196  C)  MELTING  POINT:  -34  6  F  (-210  C) 

SPECIFIC  GRAVITY:  1.2506  G/L  VOLATILITY:  100% 

VAPOR  PRESSURE:  7  60  MMHG  0  -19  6  C  SOLUBILITY  IN  WATER:  1.6%  §  20 -C 
VAPOR  DENSITY:  0.967 

SOLVENT  SOLUBILITY:  SOLUBLE  IN  LIQUID  AMMONIA;  SLIGHTLY  S0LU3LE  IN  ALCOHOL. 
VISCOSITY:  0.01787  CPS  @  27  C 
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FIRE  .AND  EXPLOSION  DATA 


FJ  AND  EXPLOSION  HAZARD: 

NE%.  .IGIBLE  FIRE  HAZARD  WHEN  EXPOSED  TO  HEAT  OR  FLAME. 
CYLINDER  MAY  EXPLODE  IN  HEAT  OF  FIRE. 


FIREFIGHTING  MEDIA: 

DRY  CHEMICAL,  CARBON  DIOXIDE  OR  HALON 

(1987  EMERGENCY  RESPONSE  GUIDEBOOK,  DOT  P  5,800.4). 

FOR  LARGER  FIRES,  USE' WATER  SPRAY,  FOG  OR  STANDARD  FOAM 
(1987  EMERGENCY  RESPONSE  GUIDEBOOK,  DOT  P  5300.4). 


FIREFIGHTING: 

MOVE  CONTAINER  FROM  FIRE  AREA  IF  POSSIBLE.  STAY  AWAY  FROM  STORAGE  TANK  ENDS. 
COOL  FIRE-EXPOSED  CONTAINERS  WITH  WATER  FROM  THE  SIDE  UNTIL  WELL  AFTER  THE 
FIRE  IS  OUT.  WITHDRAW  IMMEDIATELY  IF  RISING  SOUND  FROM  VENTING  SAFETY  DEVICE 
OR  ANY  DISCOLORATION  OF  STORAGE  TANKS  DUE  TO  FIRE  (1987  EMERGENCY  RESPONSE 
GUIDEBOOK,  DOT  P  5800.4,  GUIDE  PAGE  .12)  .  ..***,•;■:  ■  ...  ™-.. ' 

EXTINGUISH  USING'  AGENT  -SUITABLE  FOR  "TYPE  ;OF  "SURROUNDING  FIRE.^COOL  CONTAINERS 
WITH  FLOODING  QUANTITIES  OF.rWATER  FROM  AS  FAR  A  DISTANCE  AS- POSSIBLE. 


.  Y  -TRANSPORTATION  DATA  W;v. 

DEPARTMENT  OF  TRANSPORTATION.  HAZARD" CLASSIFICATION  49  CFR  17 2 1 101: 

NFLAMMABLE  GAS  .*  •  '  •.<:.>•?  '  f  .*  i 

DEPARTMENT  OF  TRANSPORTATION  LABELING  REQUIREMENTS  49  CFR  172. 101  AND 
SUBPART  E:  •  ;  - 

NONFLAMMABLE  GAS  ^ 

-•••••••<  '•^i.  V 

DEPARTMENT  OF  TRANSPORTATION  PACKAGING  REQUIREMENTS :  49  CFR  173.304  AND 
49  CFR  173.314  ,  ..  '  ._  - ■ 

EXCEPTIONS:  49  CFR  173.306 


TOXICITY 


NITROGEN : 

CARCINOGEN  STATUS:  NONE. 

ACUTE  TOXICITY  LEVEL:  NO  DATA  AVAILABLE. 
TARGET  EFFECTS:  SIMPLE  ASPHYXIANT. 


HEALTH  EFFECTS  AND  FIRST  AID 


INHALATION: 

NITROGEN : 

SEE  INFORMATION  ON  SIMPLE  ASPHYXIANTS.  NITROGEN  INHALED  UNDER  INCREASED 
ATMOSPHERIC  PRESSURE,  (>1.5  ATMOSPHERES),  MAY  DISSOLVE  IN  THE 
FAT-CONTAINING  BRAIN  CELLS,  AND  ACT  AS  AN  ANESTHETIC,  CAUSING  NARCOSIS. 
PERSONS  WHO  HAVE  BEEN  EXPOSED  TO  INCREASED  PRESSURE  FOR  A  TIME  AND  WHO  ARE 
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SUDDENLY  RELEASED  FROM  THE  PRESSURE  MAY  DEVELOP  DECOMPRESSION  SICKNESS. 
REPEATED  EXPOSURE,  WITHOUT  COMPLETE  DECOMPRESSION,  MAY  RESULT  IN 
DECOMPRESSION  SICKNESS. 

F'MPLE  ASPHYXIANTS: 

CUTE  EXPOSURE-  THE  SYMPTOMS  OF  ASPHYXIA  DEPEND  ON  THE  RAPIDITY  WITH  W«ICH 
THE  OXYGEN  DEFICIENCY  DEVELOPS  AND  HOW  LONG  IT  CONTINUES.  IN  SUDDEN  ACUTE 
ASPHYXIA,  UNCONSCIOUSNESS  MAY  BE  IMMEDIATE.  WITH  SLOW  DEVELOPMENT  TH~RE 
MAY  BE  RAPID  RESPIRATION  AND  PULSE,  AIR  HUNGER,  DIZZINESS,  REDUCED 
AWARENESS,  TIGHTNESS  IN  THE  HEAD,  TINGLING  SENSATIONS,  INCOORDINATION, 
FAULTY  JUDGEMENT,  EMOTIONAL  INSTABILITY,  AND  RAPID  FATIGUE.  AS  THE 
ASPHYXIA  PROGRESSES,  NAUSEA,  VOMITING,  COLLAPSE,  UNCONSCIOUSNESS, 
CONVULSIONS,  DEEP  COMA  AND  DEATH  ARE  POSSIBLE. 

CHRONIC  EXPOSURE-  NO  DATA  AVAILABLE. 

FIRST  AID-  REMOVE  FROM  EXPOSURE  AREA  TO  FRESH  AIR  IMMEDIATELY.  IF  BREATHING 
HAS  STOPPED,  GIVE  ARTIFICIAL  RESPIRATION.  MAINTAIN  AIRWAY  AND  BLOOD 
PRESSURE  AND  ADMINISTER  OXYGEN  IF  AVAILABLE.  KEEP  AFFECTED  PERSON  WARM  AND 
AT  REST.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY .  ADMINISTRATION  OF  OXYGEN 
SHOULD  BE  PERFORMED  BY  QUALIFIED  PERSONNEL.  GET  MEDICAL  ATTENTION 
IMMEDIATELY . 


SKIN  CONTACT: 
NITROGEN: 


\ 


ACUTE  EXPOSURE- ~N0' ADVERSE  EFFECT  HAVE ‘BEEN  REPORTED  FROM  THE  GAS .  DUE  TO 
THE  RAPID  EVAPORATION;'-. THE  LIQUID  MAYrCAUSE  FROSTBITE  WITH  REDNESS, 
TINGLING,  AND  PAIN  OR, NUMBNESS .  IN  MORE  SEVERE  CASES/  THE  SKIN  MAY 
BECOME  HARD  AND  WHITE  AND  DEVELOP 5  BLISTERS . 

CHRONIC  EXPOSURE-  NO /ADVERSE  EFFECTS  HAVE  BEEN  REPORTED.  .  // 


FIRST  AID-  IT  IS  UNLIKELY.rTHAT  EMERGENCY -TREATMENT  WILL  BE  REQUIRED.  IF 
OVERS E  EFFECTS  OCCUR,  GET  "MEDICAL' ATTENTION.- •  • 

1  CASE  0F  FROSTBITE,  WARM  AFFECTED  SKIN;' IN  WARM  WATER  AT  A  TEMPERATURE  OF 
107  F.  IF  WARM  WATER -IS  NOT  AVAILABLE  OR > IMPRACTICAL  TO  USE  /•  GENTLY  WRA° 
AFFECTED  PART  IN  BLANKETS.  ENCOURAGE  VICTIM  TO  EXERCISE  AFFECTED  PART  WHILE 
IT  IS  BEING  WARMED.  ALLOW  CIRCULATION  TO- RETURN  NATURALLY  (MATHESON  GAS 
6TH  ED.).  GET  MEDICAL  ATTENTION  IMMEDIATELY. 


EYE  CONTACT: 
NITROGEN : 


ACUTE  EXPOSURE-  MAY  CAUSE  IRRITATION  IF  SPRAYED  DIRECTLY  INTO  THE  EYES. 
DUE  TO  RAPID  EVAPORATION,  THE  LIQUID  MAY  CAUSE  FROSTBITE  WITH  REDNESS 
PAIN  AND  BLURRED  VISION. 

CHRONIC  EXPOSURE-  NO  ADVERSE  EFFECTS  HAVE  BEEN  REPORTED. 


FIRST  AID-  IMMEDIATELY  WASH  THE  EYES  WITH  LARGE  AMOUNTS  OF  WATER, 

OCCASIONALLY  LIFTING  UPPER  AND  LOWER  LIDS,  UNTIL  NO  EVIDENCE  OF  CHEMICAL 
REMAINS  (APPROXIMATELY  15-20  MINUTES) .  IF  FROSTBITE  IS  PRESENT,  WARM  WATER 
MAY  BE  PREFERRED.  GET  MEDICAL  ATTENTION  IMMEDIATELY. 


INGESTION: 

NITROGEN: 

ACUTE  EXPOSURE-  INGESTION 
FROSTBITE  DAMAGE  OF  THE 
CHRONIC  EXPOSURE-  NO  DATA 


OF  A  GAS  IS  UNLIKELY.  IF  THE  LIQUID  IS  SWALLOWED, 
LIPS,  MOUTH  AND  MUCOUS  MEMBRANES  MAY  OCCUR . 
AVAILABLE. 
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FIRST  AID-  IT  IS  UNLIKELY  THAT  EMERGENCY  TREATMENT  WILL  BE  REQUIRED. 

IF  ADVERSE  EFFECTS  OCCUR,  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY  AND 
GET  MEDICAL  ATTENTION. 

ANl^OTE: 

NO  SPECIFIC  ANTIDOTE.  TREAT  SYMPTOMATICALLY  AND  SUPPORTIVELY. 


REACTIVITY 


REACTIVITY : 

STABLE  UNDER  NORMAL  TEMPERATURES  AND  PRESSURES . 

INCOMPATIBILITIES : 

NITROGEN: 

LITHIUM:  MAY  IGNITE  IN  THE  GAS. 

MAGNESIUM:  VIOLENT  REACTION  WITH  THE  LIQUID  ON  IGNITION. 
NEODYMIUM:  VIGOROUS  REACTION. 

OZONE:  MIXTURES  OF  THE  GASES  MAY  BE  EXPLOSIVE. 

TITANIUM:  WILL  BURN  IN  NITROGEN  ATMOSPHERE. 


DECOMPOSITION: 

THERMAL  DECOMPOSITION  PRODUCTS  MAY  INCLUDEjTOXIC  OXIDES  OF, NITROGEN. 


»**  'Mix 


POLYMERIZATION: 

HAZARDOUS  POLYMERIZATION  ’.HAS -NOT  BEEN  ^REPORTED  TO  OCCUR  _UNDERv NORMAL 
TEMPERATURES  AND 


STORAGE  4 AND '  DISPOSAL  •  '•  -  •  ... 

OB'  VE  ALL  FEDERAL/' STATE  *AND  LOCAL" REGULATIONS  WHEN  STORING/ OR -DISPOSING 
OF  *  uIS  SUBSTANCE.  FOR  ASSISTANCE /^CONTACT -.THE  -  DISTRICT  DIRECTOR:  OF  THE 
ENVIRONMENTAL  PROTECTION^ AGENCY 

i  .-:v  > 

?  **  STORAGE 

STORE  IN  ACCORDANCE  WITH  29  CFR  1910.101.  \ 


STORE  AWAY  FROM  INCOMPATIBLE  SUBSTANCES.’ 


CONDITIONS  TO  AVOID 

DO  NOT  PERMIT  PHYSICAL  DAMAGE  OR  OVERHEATING  OF  CONTAINERS.  CONTENTS  ARE 
UNDER  PRESSURE;  CONTAINERS  MAY  VIOLENTLY  RUPTURE  AND  TRAVEL  A  CONSIDERABLE 
DISTANCE. 


SPILL  AND  LEAK  PROCEDURES 


OCCUPATIONAL  SPILL: 

STOP  LEAK  IF  YOU  CAN  DO  IT  WITHOUT  RISK.  KEEP  UNNECESSARY  PEOPLE  AWA V; 
ISOLATE  HAZARD  AREA  AND  DENY  ENTRY. 


PROTECTIVE  EQUIPMENT 
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V^  DILATION: 

F  IDE  GENERAL  DILUTION  VENTILATION. 


RESdIRATOR: 

THE  FOLLOWING  RESPIRATORS  ARE  RECOMMENDED  BASED  ON  INFORMATION  FOUND  IN  THE 
PHYSICAL  DATA,  TOXICITY  AND  HEALTH  EFFECTS  SECTIONS.  THEY  ARE  RANKED  IN 
ORDER  FROM  MINIMUM  TO  MAXIMUM  RESPIRATORY  PROTECTION. 

THE  SPECIFIC  RESPIRATOR  SELECTED  MUST  BE  BASED  ON  CONTAMINATION  LEVELS  FOUND 
IN  THE  WORK  PLACE,  MUST  NOT  EXCEED  THE  WORKING  LIMITS  OF  THE  RESPIRATOR  AND 
BE  JOINTLY  APPROVED  BY  THE  NATIONAL  INSTITUTE  FOR  OCCUPATIONAL  SAFETY  AND 
HEALTH  AND  THE  MINE  SAFETY  AND  HEALTH  ADMINISTRATION  (NIOSH-MSHA) . 

ANY  SUPPLIED-AIR  RESPIRATOR  OPERATED  IN  PRESSURE-DEMAND  OR  OTHER  POSITIVE 
PRESSURE  MODE. 


ANY  SELF-CONTAINED  BREATHING  APPARATUS. 

FOR  FIREFIGHTING  AND  OTHER  IMMEDIATELY  DANGEROUS  TO  LIFE  OR  HEALTH  CONDITIONS: 


SELF-CONTAINED  BREATHING  APPARATUS^WITH  .FULL  /ACEPIECE  OPERATED^ IN  i 
PRESSURE-DEMAND -OR- OTHER  POSITIVE^PRESSURE  MODE. 

?•  '  SS,,  vs  ---m 

SUPPLIED-AIR  RESPIRATOR iWITH  .  FULL  [FACEPIECE  AND  OPERATED  IN;  PRESSURE-DEMAND 
OR  OTHER  POSITIVE ^PRESSURE  MODE  *IN  COMBINATION  WITH  AN  AUXILIARY 
SELF-CONTAINED -.BREATHING!  APPARATUS  -OPERATED  IN  PRESSURE-DEMAND  OR  OTHER 
POSITIVE  PRESSURE  rMODE^’v  v  Z\  >  *  v-  >  '  • 

CLOTHING:  •  *7  '•  •  -•  -  -  sf.r 

r  THE  GAS  FORM;  PROTECTIVE  .CLOTHING  NOT  REQUIRED.  V  #  • 

CONTACT  WITH  THE -LIQUID. FORM  IS. POSSIBLE,  EMPLOYEE  MUST  WEAR ^APPROPRIATE 
PROTECTIVE  CLOTHING -AND  EQUIPMENT  TO  PREVENT  SKIN  FROM  FREEZING.;-; 


GLOVES: 
WEAR  FULL 


t>tuv  rht.n 


PROTECTIVE ,VrCOLD  INSULATING  GLOVES. 


,  .  -a  . 


EYE  PROTECTION:  *v 

for  THE  GAS  FORM  EYE  PROTECTION  IS  NOT  REQUIRED  BUT  RECOMMENDED,  . 

WHERE  THERE  IS  ANY  POSSIBILITY  OF  CONTACT  WITH  THE  LIQUID  FORM,  EMPLOYEE  MUST 
WEAR  SPLASH-PROOF  SAFETY  GOGGLES  AND  A  FACESHIELD  TO  PREVENT  CONTACT  WITH  THIS 
SUBSTANCE.  CONTACT  LENSES  SHOULD  NOT  BE  WORN. 


EMERGENCY  WASH  FACILITIES: 

WHERE  THERE  IS  ANY  POSSIBILITY  THAT  AN  EMPLOYEE'S  EYES  AND/OR  SKIN  MAY  BE 
EXPOSED  TO  THE  LIQUID  FORM  OF  THIS  SUBSTANCE,  THE  EMPLOYER  SHOULD  PROVIDE  AN 
EYE  WASH  FOUNTAIN  AND  QUICK  DRENCH  SHOWER  WITHIN  THE  IMMEDIATE  WORK  AREA  FOR 
EMERGENCY  USE. 


AUTHORIZED:  MATHESON  GAS  PRODUCTS;  NO  DISTRIBUTION  EXCEPT  AS  REQUIRED  BY  LAW. 
CREATION  DATE:  01/24/89  REVISION  DATE:  09/23/90 

-ADDITIONAL  INFORMATION- 

* MATHESON  MAKES  NO  WARRANTIES,  GUARANTEES  OR  REPRESENTATIONS  OF  ANY  KIND  OR 
NATUR-  WITH  RESPECT  TO  THE  PRODUCT  OR  THIS  DATA,  EITHER  EXPRESSED  OR  IMPLIED, 
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AND  WHETHER  ARISING  BY  LAW  OR  OTHERWISE,  INCLUDING  BUT  NOT  LIMITED  TO  ANY 
IMPLIED  WARRANTY  OF  PERSONAL  INJURY,  PROPERTY  OR  OTHER  DAMAGES  OF  ANY  NATURE 
WHATSOEVER,  WHETHER  SPECIAL,  INDIRECT,  CONSEQUENTIAL  OR  COMPENSATORY,  DIRECTLY 
OR  'DIRECTLY  RESULTING  FROM  THE  PUBLICATION,  USE  OR  RELIANCE  UPON  THIS  DATA* 
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ISOPROPYL  ALCOHOL 
Material  Safety  Data  Sheet 
Mallinckrodt  Chemical,  Inc. 

P.O.  Box  800  ,  „  . 

Paris,  Kentucky  40362  Emergency  Telephone  Number 

314-539-1600 


Effective  Date:  02-17-95  Supersedes  04-06-89 
PRODUCT  IDENTIFICATION: 

Synonyms:  2-propanol;  sec-propyl  alcohol;  isopropanol 


Formula  CAS  No. :  67-63-0 


Molecular  Weight :  60.10 


Hazardous  Ingredients:  Isopropyl  alcohol  Chemical  Formula:  (CH3)2  CHOH 

PRECAUTIONARY  MEASURES 

WARNING'  FLAMMABLE  LIQUID.  HARMFUL  IF  SWALLOWED  OR  INHALED.  CAUSES  IRRITATION 
TOSKIN,"  EYES  AND  RESPIRATORY  TRACT.  AFFECTS  CENTRAL  NERVOUS  SYSTEM. 

Keep  away  from  heat,  sparks  and  flame.  i 

Keep  container  closed. 

Use  with  adequate  ventilation. 

Wash  thoroughly  after  handling. 

Avoid  breathing  vapor. 

Avoid  contact  with  eyes ,  skin  and  clothing . 

EMERGENCY  FIRST  AID 


If  swallowed,  induce  vomiting  immediately  as  directed  by  m?dical 

ver  crive  anything  by  mouth  to  an  unconscious  person.  If  inhaled,  remove  to 
•esh  air.  If  not  breathing,  give  artificial  respiration.  If  breathing  is 
difficult]  give  oxygen.  In  case  of  contact,  immediately  flush  eyes  or  skin  with 
plenty  of  water  for  at  least  15  minutes.  In  all  cases  call  a  physician. 

SEE  SECTION  5. 


Physical  Data 


SECTION  1 


Appearance : 
Odor: 


Clear,  colorless  liquid. 
Rubbing  alcohol . 


Solubility:  Infinite  in  water. 

Boiling  Point:  82  C  (180  F)  .  Vapor  Density  <Air=l):2.1 

Melting  Point:  -89  C  (-128  F) .  Vapor  Pressure  (mm  Hg) :33  @  20  C  (68  F) 

Specific  gravity:  0.79  Evaporation  Rate: (n-BUAC  =  1)  2.83 

NFPA  Ratings:  Health:  1  Flammability:  3  Reactivity:  0 
Fire  and  Explosion  SECTION  2 


Information 


Fire: 


Explosion: 


Flammable  Liquid  Flashpoint:  12  C  (53  F) . 
(closed  cup) .  Autoignition  temperature:  399  C 
(750  F) .  Flammable  limits  in  air,  %  by  volume: 
lei:  2.0;  uel :  12.0. 

Above  flash  point,  vapor-air  mixtures  are 
explosive  within  flammable  limits  noted  above. 
Contact  with  strong  oxidizers  may  cause  fire  or 
explosion. 
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Fire  Extinguishing  Media : 


Special  Information: 


Reactivity  Data 
Stability: 


Hazardous  Decomposition 
Products : 


Water  spray,  dry  chemical,  alcohol  foam,  or 
carbon  dioxide.  Water  spray  may  be  used  to  keep 
fire  exposed  containers  cool. 

In  the  event  of  a  fire,  wear  full  protective 
clothing  and  NIOSH- approved  self-contained 
breathing  apparatus  with  full  facepiece  operated 
in  the  pressure  demand  or  other  positive  pressure 
mode.  Water  may  be  used  to  flush  spills  away 
from  exposures  and  to  dilute  spills  to 
non-flammable  mixtures.  Vapors  can  flow  along 
surfaces  to  distant  ignition  source  and  flash 
back . 


SECTION  3 


Stable  under  ordinary  conditions  of  use  and 
storage.  Heat  and  sunlight  can  contribute  to 
instability. 


Toxic  gases  and  vapors  such  as  carbon  monoxide 
may  be  released  in  a  fire  involving  isopropyl  f 
alcohol . 


Hazardous  Polymerization:  Will  not  occur. 


Incompatibilities:  Heat,  flame,  strong  oxidizers,  acetadehyde, 

acides,  chlorine,  ethylene  oxide, 
hydrogen-palladium  combination,  hydrogen 
peroxide- sulfuric  acid  combination,  potassium 
tert-butoxide,  hypochlorous  acid,  isocyanates, 
nitroform,  phosgene,  oleum  and  perchloric  acid. 


Leak/Spill  Disposal  Information  SECTION  4 


Ventilate  area  of  leak  or  spill.  Remove  all  sources  of  ignition.  Clean-up 
personnel  require  protective  clothing  and  respiratory  protection  from  vapors. 
Contain  and  recover  liquid  when  possible.  Collect  as  hazardous  waste  and 
atomize  in  a  suitable  RCRA  approved  combustion  chamber,  or  absorb  with 
vermiculite,  dry  sand,  earth  or  similar  material  for  disposal  as  hazardous 
waste  in  a  RCRA  approved  facility.  Do  not  flush  to  sewer! 

Ensure  compliance  with  local,  state  and  federal  regulations. 

Health  Hazard  Information  SECTION  5 


A.  Exposure /Health  Effects 


Inhalation: 


Ingestion: 


zin  Contact : 


Eye  Contact : 


Inhalation  of  vapors  irritates  the  respiratory 
tract.  Exposure  to  high  concentrations  has  a 
narcotic  effect,  producing  symptoms  of  dizziness, 
drowsiness,  headache,  staggering,  unconsciousness 
and  possibly  death. 

May  cause  drowsiness,  unconsciousness,  and  death. 
Gastrointestinal  pain,  cramps,  nausea,  vomiting, 
and  diarrhea  may  also  result.  The  single  lethal 
dose  for  a  human  adult  =  about  250  mis. 


Has  a  defatting  action  of  the  skin  that  can  cause 
irritation.  May  cause  irritation  with  a  stinging 
effect  and  burning  sensation. 


Vapors  may  irritate  the  eyes.  Splashes  may  cause 
severe  irritation,  possible  corneal  burns  and  eye 


damage . 
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Chronic  Exposure:  Prolonged  contact  with  skin  may  cause  mild 

irritation,  drying,  cracking,  or  contact  dermatitis 
may  develop. 


Aggravation  of 
Pre-existing  Conditions: 


Persons  with  pre-existing  skin  disorders  or  eye 
problems  or  impaired  respiratory  function  may  be 
more  susceptible  to  the  effects  of  the  substance. 


B .  FIRST  AID 


Inhalation: 


Ingestion: 


Skin  Exposure: 


Eye  Exposure: 


Remove  to  fresh  air.  If  not  breathing,  give  artificial 
respiration.  If  breathing  is  difficult,  give  oxygen. 
Call  a  physician. 

Induce  vomiting  immediately  as  directed  by  medical 
personnel.  Never  give  anything  by  mouth  to  an 
unconcious  person. 

Remove  any  contaminated  clothing.  Wash  skin  with  soap 
or  mild  detergent  and  water  for  at  least  15  minutes. 

Get  medical  attention  if  irritation  develops  or  ( 

persists . 

Wash  eyes  with  plenty  of  water  for  at  least  15  minutes, 
lifting  lower  and  upper  eyelids  occasionally.  Get 
medical  attention  immediately. 


C.  TOXICITY  (RTECS ,  1994) 

Oral  rat  LD50:  5045  mg/kg;  skin  rabbit  LD50:  12.8  gm/kg;  investigated  as  a 

‘umorigen,  mutagen,  reproductive  effector. 

occupational  Control  Measures  SECTION  6 

Airborne  Exposure  Limits:  -OSHA  Permissible  Exposure  Limit  (PEL):  400  ppm 

(TWA)  ,  500  ppm  (STEL)  -ACGIH  Threshold  Limit 
Value  (TLV)  :  400  ppm  (TWA)  ,  500  ppm  (STEL) 

Ventilation  System:  A  system  of  local  and/or  general  exhaust  is 

recommended  to  keep  employee  exposures  below  the 
Airborne  Exposure  Limits.  Local  exhaust 
ventilation  is  generally  preferred  because  it  can 
control  the  emissions  of  the  contaminant  at  its 
source,  preventing  dispersion  of  it  into  the 
general  work  area.  Please  refer  to  the  ACGIH 
document,  "Industrial  Ventilation,  A  Manual  of 
Recommended  Practices",  most  recent  edition,  for 
details. 

If  the  TLV  is  exceeded  a  full  facepiece  chemical 
cartridge  respirator  may  be  worn,  in  general,  up 
to  the  maximum  use  concentration  specified  by  the 
respirator  supplier.  Alternatively,  a  supplied 
air  full  facepiece  respirator  or  airlined  hood 
may  be  worn. 

Wear  impervious  protective  clothing,  including 
boots,  gloves,  lab  coat,  apron  or  coveralls,  as 
appropriate,  to  prevent  skin  contact. 

Use  chemical  safety  goggles  and/or  a  full  face 
shield  where  splashing  is  possible.  Contact 
lenses  should  not  be  worn  when  working  with  this 
material.  Maintain  eye  wash  fountain  and 
quick-drench  facilities  in  work  area. 


Skin  Protection: 


Eye  Protection: 


Personal  Respirators 
(NIOSH  Approved) 
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Storage  and  Special  Information  SECTION  7 

Protect  against  physical  damage.  Store  in  a  cool,  dry  well-ventilated  location, 
f  '  y  from  any  area  where  the  fire  hazard  may  be  acute.  Outside  or  detached 

rage  is  preferred.  Separate  from  oxidizing  materials.  Containers  should  be 
bonded  and  grounded  for  transfers  to  avoid  static  sparks .  Storage  and  use  areas 
should  be  No  Smoking  areas.  Use  non-sparking  type  tools  and  equipment. 

****************************************************************************** 
Mallinckrodt  provides  the  information  contained  herein  in  good  faith  but  makes 
no  representation  as  to  its  comprehensiveness  or  accuracy.  Individuals  receiving 
the  information  must  exercise  their  independent  judgment  in  determining  its 
appropriateness  for  a  particular  purpose.  MALLINCKRODT  MAKES  NO  REPRESENTATIONS, 
OR  WARRANTIES,  EITHER  EXPRESS  OR  IMPLIED,  OF  MERCHANTABILITY,  FITNESS  FOR  A 
PARTICULAR  PURPOSE  WITH  RESPECT  TO  THE  INFORMATION  SET  FORTH  HEREIN  OR  TO  THE 
PRODUCT  TO  WHICH  THE  INFORMATION  REFERS.  ACCORDINGLY,  MALLINCKRODT  WILL  NOT  BE 
RESPONSIBLE  FOR  DAMAGES  RESULTING  FROM  USE  OF  OR  RELIANCE  UPON  THIS  INFORMATION. 
******************************************* ************************************ 

ISALC 


Addendum  to  Material  Safety  Data  Sheet 
REGULATORY  STATUS 


This  Addendum  Must  Not  Be 
Detached  from  the  MSDS 
Identifies  SARA  313  substance (s) 

Any  copying  or  redistribution  of  the  MSDS 
must  include  a  copy  of  this  addendum 


Hazard  Categories  for  SARA 
Section  311/312  Reporting 


Acute 

Chronic 

Fire 

Pressure 

Reactive 

X 

X 

X 

SARA  EHS 

SARA  Sec.  313 
Chemicals 

CERCLA 

RCRA 

Product  or  Components 

Sec . 

302 

Name  Chemical 

Sec. 103 

Sec. 

of  Product: 

RQ 

TPQ 

List  Category 

RQ  lbs 

261.33 

ISOPROPYL  ALCOHOL 
(67-63-0) 

No 

NO 

Yes 

No 

No 

No 

SARA  Section  302  EHS  RQ: 

Reportable  Quantity  of  Extremely  Hazardous  Substance,  listed  at  40  CFR  355. 

SARA  Section  302  EHS  TPQ: 

Threshold  Planning  Quantity  of  Extremely  Hazardous  substance.  An  asterisk  (*) 
following  a  Threshold  Planning  Quantity  signifies  that  if  the  material  is  a 
solid  and  has  a  particle  size  equal  to  or  larger  than  100  micrometers,  the 
Threshold  Planning  Quantity  =  10,000  LBS. 

SARA  Section  313  Chemicals: 

Toxic  Substances  subject  to  annual  release  reporting  requirements 
listed  at  40  CFR  372.65. 

T*CLA  Sec.  103: 

jmprehensive  Environmental  Response,  Compensation  and  Liability  Act  (Super fund) 
Releases  to  air,  land  or  water  of  these  hazardous  substances  which  exceed  the 
Reportable  Quantity  (RQ)  must  be  reported  to  the  National  Response  Center, 
(800-424-8802);  Listed  at  40  CFR  302.4 
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RCkA  * 

Resource  Conservation  and  Recovery  Act.  Commercial  chemical  product  wastes 
designated  as  acute  hazards  or  toxic  under  40  CFR  261.33 


ISOPROPYL  ALCOHOL 


f 


1 


